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PPRREEFFAACCEE  
At the start of my research project, which has ended with this dissertation, I faced the 
challenge of understanding the implications of increasing digitalisation, steaming 
forward to Industry 4.0. Given my education and professional work experience, I was 
especially interested in how technology shapes the purchasing and supply management 
field. Thus, my research should address the technological implications for the work 
environment of purchasing professionals. I started the project by reflecting on my 
experience of coming to understand these implications. In 2014, I encountered the 
implications of digitising ordering processes while working in a business-to-business 
retailer procurement department. Here, the paper-based processes were digitised with 
the help of multiple employees, typing or scanning documents to be communicated and 
stored as hard copies and digital versions. In this phase, paper-based and digital orders 
were needed to ensure no information was lost.  

Furthermore, in the same period of work experience, e-procurement systems were 
introduced to manage the ordering process within the buyer–supplier interface. With 
the support of technology, a demand and order forecast was available to prepare a 
future request for quotations. However, I learned that the system does not provide an 
adequate demand forecaster, and we had to manually adjust the forecast to ensure the 
right quantity of materials was ordered. I must admit that the specific procurement 
department was small and a long way from being mature. Nevertheless, I learned that 
the tasks of purchasing professionals and the capabilities of technologies shift in 
Purchasing and Supply Management.  

In 2016, I experienced a larger and very mature procurement department’s working 
environment, where digital technologies supported various operative and strategic 
tasks. However, various imperfections still existed. Here, the problem did not occur in 
the digitising process of paper-based documents but in the use of multiple systems 
within the internal business environment of the firms and the buyer–supplier interface. 
I recall the request to list all suppliers to evaluate their performance on sustainability 
concerns and provide transparency. However, the request was almost impossible to 
handle due to a missing link between various systems of enterprise resource planning 
and supplier management that the firm used. I developed a list of thousands of suppliers 
in an Excel spreadsheet as a solution. And so, I questioned myself – is this what we 
understand by the concept of digitalisation?  

Through my university education, I understood that industry was moving towards a new 
industry paradigm referred to as Industry 4.0. However, my work experience provided 
me with no evidence to expect systems to emerge that work autonomously and perform 
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human tasks. Therefore, I started to study this phenomenon. I was glad to have the 
opportunity to deepen my knowledge and participate in researching the implications of 
digitalisation or Industry 4.0 on PSM.  

In 2018, I began my dissertation research at the University of Twente in collaboration 
with the University of Applied Sciences in Münster. The project’s initial idea was to study 
the implications of Industry 4.0 for PSM and design educational methods to develop the 
future skills required. Consequently, the plan was to section the project by various 
milestones. It started with a literature review to grasp the state of the art in the research 
field. This was then followed by an exploratory study on future skills in the field and 
further investigated through a larger, more detailed quantitative study. The project was 
to be concluded by developing an educational method to teach the future skills. 
However, as in most research plans, not everything turned out to be well designed from 
the start of the project. Consequently, during the research, I made various changes to 
the initial structure whilst staying within the boundaries of the initial research goal. 
These are outlined for the reader in the later written chapters.  

The first challenge in my PhD project was understanding the current state of the art in 
the skills of PSM professionals and the expectations of Industry 4.0. Addressing the skills-
related research, I was fortunate to build on the extensive work in our department. 
Based on available literature reviews and a large-scale multinational survey, I was able 
to study the current skill requirements of PSM professionals. Moreover, the large 
qualitative study allowed me to identify PSM skill gaps, which earmarked future skill 
requirements based on their importance. I used these insights to launch my research 
project and write my first chapter. Furthermore, in my first year, we hosted an Industry 
4.0 workshop in a large European enterprise addressing the future of PSM. This 
workshop organised a large world café study addressing future skill requirements. Based 
on this outcome, I developed the second chapter of my dissertation. Thus, we were able 
to show for the first time that the concept of roles could be of interest in researching 
the implications of Industry 4.0. Purchasing professional roles could be used to describe 
the changing responsibilities of PSM professionals due to the introduction of technology 
and to identify the related skill requirements. However, the findings lacked a direct link 
to Industry 4.0 and did not provide detailed descriptions of future skill requirements.  

To overcome the shortcomings of my second research output, I was able to build on the 
so-called ‘Twente Industry 4.0 model’. We built the model in collaboration with 35 
professors at the University of Twente and 15 industry partners. As a result, we 
described the technology implications for business, society, and people. I used this 
model to develop the following sections of my dissertation. Based on the model, we now 
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have a clearer picture of how technology shapes business relationships and the work of 
PSM professionals. Thus, so-called T-shaped talent would be required within the 
industry. Furthermore, we learned that technology-enhanced works would dominate 
various functions of the firm, utilising technology to improve its performance. Lastly, the 
model addresses the need for lifelong learning and Education 4.0, which I was able to 
address in the last two chapters of my dissertation. But first of all, a better 
understanding of technology-enhanced or smart workers was needed to construct the 
details on expected skill requirements.  

In the autumn of 2019, we launched the Erasmus+ Project PERSIST to construct the 
expected skill requirements for PSM due to Industry 4.0. In collaboration with five 
European institutes, we were able to research in detail the skill requirements of PSM 
professionals. In March 2020, during our last transnational meeting in Košice, Slovakia, 
before the first lockdown of the COVID-19 pandemic, we were able to incorporate my 
concept of roles into the PERSIST project. From this moment on, the project and my 
research activities were constrained by the regulations of the COVID-19 pandemic. 
Therefore, we collected data during online world café sessions and real-time online 
Delphi studies.  

My initial idea to research future skill requirements based on a large quantitative survey 
study was replaced by two research outputs based on the Delphi method. After some 
consideration, the survey method was not considered appropriate to study future 
competency expectations because it was impossible to assume that a large number of 
survey respondents had sufficient knowledge of PSM skill requirements and Industry 
4.0. Consequently, we switched to the Delphi method, which allowed us to forecast 
future competency expectations based on a group of experts with sufficient knowledge 
in the field. Here, we hosted an expert discussion in an online real-time Delphi 
environment. Since the method was new to our department, I had to familiarise myself 
with the method and with appropriate software providers. Nevertheless, the method 
was a success, and I was able to define future roles and skills in PSM in an Industry 4.0 
scenario, which are presented in chapters 5 and 6 of my dissertation.  

In the last part of my dissertation, I addressed the means to develop the future skills in 
PSM. First, we launched an experiment to study the usefulness of serious games to 
develop PSM-related skills. Based on a serious game that has been developed in our 
department, we were able to substitute the traditional frontal lectures with interactive 
sessions of a serious game. The approach turned out to be a success, with significant 
learning outcomes and high student satisfaction. However, collection of the data proved 
to be very challenging because of the restrictions imposed by the COVID-19 pandemic. 
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In 2020-2021, it was almost impossible to host lectures on campus, which compromised 
the original design of our game. The game’s setup called for an interactive tutorial 
played in a laboratory environment, where students could test the impact of their 
decisions. The game was allowed to be hosted on campus under strict regulations. After 
hosting the game and two weeks of nerve-wracking waiting, no COVID-19 infections 
were reported. Suitably calmed by this beneficial result, I continued to evaluate the 
game session’s great outcome. We had found an innovative method to develop PSM-
related skills, which is reported in chapter 7 of this dissertation.  

The last study I conducted with one of my master’s students addressed the 
competencies of current purchasing professionals. In order to realise lifelong learning in 
the PSM domain, it is necessary to educate the students in our study programmes and 
train the current workforce. Therefore, we investigated the opportunity professionals 
have to educate themselves and acquire the future skills needed. Based on expert 
interviews and desk research, we built a human resource development model in the 
context of the Netherlands. The results show that additional programmes must be 
created to allow practitioners to become familiar with the latest university research 
findings. We discussed the findings during the IPSERA 2022 Conference and noticed that 
different countries take varying approaches to educating professionals, which is clearly 
differentiated in the available programmes and their costs. In the future, programmes 
that are available to a broad audience need to be based on lifelong learning. The fast-
changing business environment has shown that workers do not stay in one job 
throughout their career and need to perform new tasks in response to the impact of 
technology. These programmes would make this dissertation’s outcome impactful and 
lasting. 

This preface provides a snapshot of what I have accomplished during my dissertation’s 
research phase. I hope to continue working in the rewarding atmosphere of 
international research, building on my achievements. Thus, the journey continues. 

 

Enschede, 28th of October, 2022 

Vincent Delke 
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11..  GGEENNEERRAALL  IINNTTRROODDUUCCTTIIOONN  
 

This chapter provides a brief literature review to embed the conducted research. 
Therefore, previous research addressing the Industry 4.0 concept, digitalisation in PSM, 
purchasing professional skills and roles, and educational methods have been analysed. 
Furthermore, the chapter outlines the motivation underpinning this research, delineates 
the research problem, and explains the research objectives. Concerning the research 
objectives, the research methods that were utilised are described. Thus, this chapter 
provides an umbrella for the seven papers that comprise this dissertation. Lastly, the 
chapter closes with a brief description of the dissertation structure and an outline of 
each chapter.  
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1.1.  Changing skill requirements in PSM caused by the fourth industrial revolution  
Due to increasing digitalisation, a change in skill requirements has been observed in 
multiple disciplines. On the one hand, these skill requirements are less domain specific 
and address an employee’s changing workplace, increasing reliance on advanced 
communication technologies (Attaran et al., 2019; Benson et al., 2002). On the other 
hand, specific future skills are required because of changes in business disciplines. For 
example, employees in R&D will require different skills compared to maintenance 
specialists due to the technologies available (Fareri et al., 2020). Furthermore, 
professionals in the supply chain management or marketing domains will need specific 
skills to profit from the digitalisation benefits in their profession (Liboni et al., 2019). 
Therefore, an alignment between the organisation’s HRM and the practices of 
implementing technologies, boosting digitalisation, and developing towards Industry 4.0 
is needed (Sivathanu and Pillai, 2018). 

Purchasing and supply management (PSM) consists of the processes and activities 
by which an organisation plans and acquires the direct and indirect materials, services, 
rights, machinery, and equipment from the supply base that it requires in order to 
generate a competitive advantage  (Kaufmann, 2002; Monczka et al., 2015). The 
effective and efficient management of these activities is critical to organisations because 
up to 60-80% of the total costs of most organisations are devoted to purchasing goods 
and services from suppliers (Van Weele, 2010). Therefore, the PSM domain has been 
recognised as a critical contributor to firms’ success. However, it is not the function itself 
that makes the difference but the people working in purchasing who contribute to 
business success by managing supply risk, leveraging innovation capabilities, 
establishing long-term relations, and reducing cost (Feisel et al., 2011; Caniato et al., 
2014; Schiele, 2010). Today’s purchasing professionals, who are specialists in their tasks, 
can boost companies’ competitiveness and performance (Barnes and Liao, 2012; Nair et 
al., 2015). Since organisations are now heavily dependent on supplier relationships and 
supplier performance (Van Weele and Van Raaij, 2014), implementing new technologies 
offers the potential for significant organisational gains.   

Nevertheless, the skill requirements of PSM professionals are not stable and shift in 
response to changes in the business environments of organisations (Bals et al., 2019). 
These changes stem from various reasons, including different purchasing objectives, a 
transformative working environment, and new tasks in PSM. Today, the PSM function 
faces digitalisation in the move towards the fourth industrial revolution, Industry 4.0 
where machine-to-machine communication will perform operational tasks. Purchasers 
need to solve more complex problems; therefore, other competencies will be required 
(Bals et al., 2019; von der Gracht, 2012).  
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This dissertation aims to understand the unstable phenomenon of changing skill 
requirements in PSM. Therefore, a comprehensive understanding of PSM skills and the 
factors influencing those skills is needed. To provide this fundamental background, a 
literature study was performed during the first phase of the research project.  

 

1.2.  Digitalisation and Industry 4.0 in PSM direct the field 
11..22..11.. DDiiggiittaalliissaattiioonn  iimmppaaccttss  PPSSMM  pprraaccttiicceess    
This study will follow the assumption that recently emerging technologies that are 
maturing will influence the operation and strategic direction of PSM. Specific examples 
are discussed below. 

Maturing e-procurement systems support various PSM tasks and can significantly 
influence the operational ordering of goods and services (Johnson et al., 2007). This 
sophisticated technology reduces the need for human interaction, with the system 
managing the ordering and payment of products (Hawking et al., 2004). Furthermore, 
maturing technologies, such as sensors and actuators, directly identify demand in the 
warehousing function, and these Industry 4.0 technologies connect the physical and 
digital world (Wang et al., 2016b; Schiele and Torn, 2020). These cyber-physical systems 
are formed using existing sensor technologies and software (Monostori, 2014) and, as a 
result, no human involvement is needed to identify demand requirements. In the 
sourcing process, advanced software systems – also known as e-sourcing solutions – 
facilitate the analysis of prior requests for quotation (RFQs), which helps to improve 
future quotations and identify a large list of suppliers (Schiele and Torn, 2020). 
Consequently, the amount of data available increases due to the use of mature 
technologies, such as e-procurement systems, e-sourcing solutions, and sensor 
technology, which facilitates big data analytics with the potential for significant change 
in PSM (Choi et al., 2018; Henke and Feldmann, 2016).  

Moreover, technology increases supply chain transparency because more historical 
data becomes available and advanced information technologies collect market data 
(Zhong et al., 2016). Big data analytics is especially useful in facilitating evidence-based 
decision making rather than human intuition or judgment (Brynjolfsson et al., 2011). 
Resulting from the complementary nature of Industry 4.0 technologies, big data analysis 
can also be supported using artificial intelligence (Benzidia et al., 2021a; Dubey et al., 
2020). This can provide additional support for PSM activities (Xu et al., 2021; Henke and 
Feldmann, 2016). These technologies can reduce the need for manual operational 
activities and increase performance by improving demand forecasting based on big data 
analytics, sophisticated text mining, and data analytics. Interactive communication bots 
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can support the key PSM processes of identifying, communicating with, and selecting 
suppliers (Bohanec et al., 2017; Schiele and Torn, 2020). In these activities, effectively 
coded algorithms take over parts of the supplier pre-selection process, allowing PSM 
professionals to focus on the more strategic role of preparing, rather than executing, 
the process (Lorentz et al., 2021). At a later stage of the PSM process when negotiations 
take place, research has highlighted the potential for artificial intelligence to support 
negotiation design and execution (Schulze-Horn et al., 2020). 

With increasing digitalisation, autonomous systems using robotic process 
automation (RPA) technology are utilised to automate human tasks. They can be applied 
to redesign, optimise, and automate PSM processes (Viale and Zouari, 2020). Such 
automation can increase operational efficiency, improve quality, and generate cost 
savings (Flechsig et al., 2021). Blockchain technology can potentially revolutionise 
processes in the buyer–supplier interface by creating a truly transparent supply chain 
(Kouhizadeh et al., 2021). It facilitates the recording of an unchangeable history of 
transactions that reduces information asymmetries and, therefore, makes the 
technology useful to facilitate payment processes, address sustainability issues, and 
promote innovation in the supply chain (Treiblmaier, 2018; Benzidia et al., 2021b). 
Moreover, blockchain technology enables the implementation of smart contracts, which 
can substitute many operational activities in PSM (Chang et al., 2019; Zhang et al., 2018). 
The impact of these technological changes in PSM will be reflected in the need for 
organisations to change their HRM practices (Jackson et al., 2014). Organisations must 
ensure that a lack of skills does not create barriers to implementation (Oke and Nair, 
2021; Hawking et al., 2004; Giunipero et al., 2012b; Flechsig et al., 2021).  

 

11..22..22.. IInndduussttrryy  44..00  aass  tthhee  ffuuttuurree  iinndduussttrryy  ppaarraaddiiggmm  
Many of the technologies described above are summarised within the “Industry 4.0” 
concept. In 2011, the term Industry 4.0 was coined in Germany at the Hannover Trade 
Fair, promoting the idea of strengthening the competitiveness of German industry 
(Müller et al., 2018; Pfohl et al., 2015; Capello and Lenzi, 2021). Industry 4.0 addressed 
a new type of industrialisation (Kagermann et al., 2013). The previous three industrial 
revolutions resulted from mechanisation, electricity, and IT. In Industry 4.0, the 
manufacturing and business environment is shaped by cyber–physical systems (CPS) 
(Kagermann et al., 2013). Furthermore, the fourth industry paradigm is based on 
increasing digitalisation, robotisation, and automation of the manufacturing 
environment and a strengthened interconnection among suppliers, customers, and 
additional business partners along the value chains (Lasi et al., 2014; Xu et al., 2018). In 
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the concept of CPS, Industry 4.0 connects physical objects within the value creation 
process that are increasingly integrated using information technology. This results in 
networks that revolutionise the business models of traditional manufacturing industry.  

Nevertheless, Industry 4.0 is not enabled by one technology. Research has identified 
technologies that form a new industrial paradigm evolving around the use of 
digitalisation, connectivity, and automation. Specific examples of maturing and 
emerging technologies are 3D-printing (Meyer et al., 2020), digital twins (Schiele and 
Torn, 2020; Attaran, 2020), cyber–physical systems (Bhattacharya and Chatterjee, 
2021), Internet of things (Legenvre and Gualandris, 2018), cloud computing (Manuel 
Maqueira et al., 2019), blockchain technology (Kurpjuweit et al., 2021; Schmidt and 
Wagner, 2019), big data analytics (Chen et al., 2015; Kache and Seuring, 2017), machine 
learning (Bohanec et al., 2017), and artificial intelligence (Baryannis et al., 2019; 
Toorajipour et al., 2021).  

However, multiple definitions of this future industry scenario exist (Brettel et al., 
2014; Kagermann, 2015), making it difficult to provide sound arguments and evaluate 
precisely the impact on different fields. Therefore, in the interests of consistency, this 
dissertation will use the term Industry 4.0 to represent this future paradigm, and the 
definition of Schiele and Torn (2020) is used: ‘Industry 4.0 is characterised by cyber-
physical systems with autonomous machine-to-machine communication.’ (Schiele and 
Torn, 2020, p. 6). In later segments of this dissertation, a conceptional model of Industry 
4.0 is described, which connects the impact of technology on business, society, and 
people. Based on this model, a clarification on how technology will shape the PSM and 
educational fields is provided. In the future, different skills will be required to use the 
full potential of technology.  

 

11..22..33.. CChhaannggiinngg  sskkiillll  rreeqquuiirreemmeennttss  iinn  PPSSMM    
By taking a micro foundation perspective, all employees within the organisation 
contribute to a successful transformation by possessing the skills and capabilities to 
leverage the potential of digitalisation (Barney and Felin, 2013; Eisenhardt et al., 2010). 
Following the resource-based view (Barney, 1991) and the derived knowledge-based 
view (Grant, 1996a), the skills and knowledge of individuals working in a firm are the 
core resources of organisations. Therefore, each purchasing professional will require a 
specific set of skills to do the job. This dissertation is built on past contributions in the 
PSM field that address competency requirements to identify the skills needed. Here, 
past research has elaborated extensively on the link between the competency level of 
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can support the key PSM processes of identifying, communicating with, and selecting 
suppliers (Bohanec et al., 2017; Schiele and Torn, 2020). In these activities, effectively 
coded algorithms take over parts of the supplier pre-selection process, allowing PSM 
professionals to focus on the more strategic role of preparing, rather than executing, 
the process (Lorentz et al., 2021). At a later stage of the PSM process when negotiations 
take place, research has highlighted the potential for artificial intelligence to support 
negotiation design and execution (Schulze-Horn et al., 2020). 

With increasing digitalisation, autonomous systems using robotic process 
automation (RPA) technology are utilised to automate human tasks. They can be applied 
to redesign, optimise, and automate PSM processes (Viale and Zouari, 2020). Such 
automation can increase operational efficiency, improve quality, and generate cost 
savings (Flechsig et al., 2021). Blockchain technology can potentially revolutionise 
processes in the buyer–supplier interface by creating a truly transparent supply chain 
(Kouhizadeh et al., 2021). It facilitates the recording of an unchangeable history of 
transactions that reduces information asymmetries and, therefore, makes the 
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promote innovation in the supply chain (Treiblmaier, 2018; Benzidia et al., 2021b). 
Moreover, blockchain technology enables the implementation of smart contracts, which 
can substitute many operational activities in PSM (Chang et al., 2019; Zhang et al., 2018). 
The impact of these technological changes in PSM will be reflected in the need for 
organisations to change their HRM practices (Jackson et al., 2014). Organisations must 
ensure that a lack of skills does not create barriers to implementation (Oke and Nair, 
2021; Hawking et al., 2004; Giunipero et al., 2012b; Flechsig et al., 2021).  

 

11..22..22.. IInndduussttrryy  44..00  aass  tthhee  ffuuttuurree  iinndduussttrryy  ppaarraaddiiggmm  
Many of the technologies described above are summarised within the “Industry 4.0” 
concept. In 2011, the term Industry 4.0 was coined in Germany at the Hannover Trade 
Fair, promoting the idea of strengthening the competitiveness of German industry 
(Müller et al., 2018; Pfohl et al., 2015; Capello and Lenzi, 2021). Industry 4.0 addressed 
a new type of industrialisation (Kagermann et al., 2013). The previous three industrial 
revolutions resulted from mechanisation, electricity, and IT. In Industry 4.0, the 
manufacturing and business environment is shaped by cyber–physical systems (CPS) 
(Kagermann et al., 2013). Furthermore, the fourth industry paradigm is based on 
increasing digitalisation, robotisation, and automation of the manufacturing 
environment and a strengthened interconnection among suppliers, customers, and 
additional business partners along the value chains (Lasi et al., 2014; Xu et al., 2018). In 
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the concept of CPS, Industry 4.0 connects physical objects within the value creation 
process that are increasingly integrated using information technology. This results in 
networks that revolutionise the business models of traditional manufacturing industry.  

Nevertheless, Industry 4.0 is not enabled by one technology. Research has identified 
technologies that form a new industrial paradigm evolving around the use of 
digitalisation, connectivity, and automation. Specific examples of maturing and 
emerging technologies are 3D-printing (Meyer et al., 2020), digital twins (Schiele and 
Torn, 2020; Attaran, 2020), cyber–physical systems (Bhattacharya and Chatterjee, 
2021), Internet of things (Legenvre and Gualandris, 2018), cloud computing (Manuel 
Maqueira et al., 2019), blockchain technology (Kurpjuweit et al., 2021; Schmidt and 
Wagner, 2019), big data analytics (Chen et al., 2015; Kache and Seuring, 2017), machine 
learning (Bohanec et al., 2017), and artificial intelligence (Baryannis et al., 2019; 
Toorajipour et al., 2021).  

However, multiple definitions of this future industry scenario exist (Brettel et al., 
2014; Kagermann, 2015), making it difficult to provide sound arguments and evaluate 
precisely the impact on different fields. Therefore, in the interests of consistency, this 
dissertation will use the term Industry 4.0 to represent this future paradigm, and the 
definition of Schiele and Torn (2020) is used: ‘Industry 4.0 is characterised by cyber-
physical systems with autonomous machine-to-machine communication.’ (Schiele and 
Torn, 2020, p. 6). In later segments of this dissertation, a conceptional model of Industry 
4.0 is described, which connects the impact of technology on business, society, and 
people. Based on this model, a clarification on how technology will shape the PSM and 
educational fields is provided. In the future, different skills will be required to use the 
full potential of technology.  

 

11..22..33.. CChhaannggiinngg  sskkiillll  rreeqquuiirreemmeennttss  iinn  PPSSMM    
By taking a micro foundation perspective, all employees within the organisation 
contribute to a successful transformation by possessing the skills and capabilities to 
leverage the potential of digitalisation (Barney and Felin, 2013; Eisenhardt et al., 2010). 
Following the resource-based view (Barney, 1991) and the derived knowledge-based 
view (Grant, 1996a), the skills and knowledge of individuals working in a firm are the 
core resources of organisations. Therefore, each purchasing professional will require a 
specific set of skills to do the job. This dissertation is built on past contributions in the 
PSM field that address competency requirements to identify the skills needed. Here, 
past research has elaborated extensively on the link between the competency level of 
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individuals and firm performance (Kaufmann and Carter, 2006; Schiele, 2007; Feisel et 
al., 2011; Tate and Ellram, 2012). 

The scientific reports of the longitudinal research of the Centre of Advanced 
Purchasing Studies in 1993 and 2000 (Giunipero and Pearcy, 2000; Kolchin and 
Giunipero, 1993) resulted in the study by Giunipero and Pearcy (2000) that consolidated 
the findings in the field, providing a PSM skills taxonomy of the 20th century. Next, the 
research of Tassabehji and Moorhouse (2008) concluded that a purchaser needs to 
master a complete set of skills: technical skills, interpersonal skills, internal enterprise 
skills, external enterprise skills, and strategic business skills (Tassabehji and Moorhouse, 
2008). Given the increasingly strategic role of PSM, Tassabehji and Moorhouse (2008) 
recommended a ‘new categorisation of skill types required for procurement’ with ‘an 
increasing emphasis on skills that can be seen as more generic and management-
oriented, applied in a procurement context’ (Tassabehji and Moorhouse, 2008, p. 59). 
They calculated that the number of PSM skills compared to general management skills 
has decreased over time as business environments became more dynamic, requiring 
different skills. These general management skills apply to other organisational functions, 
as recently confirmed by Bals et al. (2019) in their application of the Tassabehji and 
Moorhouse (2008) study in which they added 17 skills to the original framework (see 
Table 1).  
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Table 1 – PSM competencies identified by Bals et al. (2019, p. 7)  

Technical Skills Interpersonal Skills Internal/External 
Enterprise Skills 

Strategic Business 
Skills 

Matching competencies – competencies identified by Tassabehji and Moorhouse (2008) and 
found in the interviews 

basic knowledge on 
PSM role & 
processes; computer 
literacy;  
contract 
management;  
cost savings;  
eProcurement 
technology;  
intellectual property;  
KPI reporting design;  
languages;  
negotiation;  
process 
optimisation;  
product knowledge;  
project 
management;  
quality assurance;  
strategic sourcing;  
tools and systems; 
implementation  

analytical skills;  
conflict resolution;  
creativity;  
decision making;  
effective questioning 
techniques;  
integrity;  
interpersonal 
communication;  
knowledge sharing;  
leadership;  
learning agility;  
prioritisation;  
remote virtual 
working;  
results focus driving 
for results;  
structured way of 
working;  
teamwork – working 
in teams  

change 
management;  
communication 
skills;  
cross-functional 
abilities & 
knowledge;  
cultural awareness;  
customer focus;  
engineering;  
finance;  
logistics;  
manufacturing & 
production;  
marketing;  
networking;  
quality (QHSE);  
R&D;  
supply chain;  
sales;  
stakeholder 
relationship 
management;  
supplier 
management  

business acumen;  
financial acumen;  
PSM best practice 
intelligence scouting;  
risk management;  
strategic thinking  

Additional competencies – competencies NOT identified by Tassabehji and Moorhouse (2008) 
and found in the interviews 

automation;  
big data analytics;  
innovation sourcing;  
innovative sourcing 
approaches 

curiosity;  
deal with ambiguity;  
humility;  
mobility;  
openness, open-
minded;  
passion;  
resilience;  
self-confidence;  
self-reflection;  
self-reliance 

 critical thinking;  
holistic supply chain  
thinking;  
sustainability 

 

The literature study and interviews conducted by Bals et al. (2019) show that PSM 
competencies are shifting. On the one hand, competency requirements change in 
response to the new objectives in purchasing. For example, the importance of PSM has 
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individuals and firm performance (Kaufmann and Carter, 2006; Schiele, 2007; Feisel et 
al., 2011; Tate and Ellram, 2012). 

The scientific reports of the longitudinal research of the Centre of Advanced 
Purchasing Studies in 1993 and 2000 (Giunipero and Pearcy, 2000; Kolchin and 
Giunipero, 1993) resulted in the study by Giunipero and Pearcy (2000) that consolidated 
the findings in the field, providing a PSM skills taxonomy of the 20th century. Next, the 
research of Tassabehji and Moorhouse (2008) concluded that a purchaser needs to 
master a complete set of skills: technical skills, interpersonal skills, internal enterprise 
skills, external enterprise skills, and strategic business skills (Tassabehji and Moorhouse, 
2008). Given the increasingly strategic role of PSM, Tassabehji and Moorhouse (2008) 
recommended a ‘new categorisation of skill types required for procurement’ with ‘an 
increasing emphasis on skills that can be seen as more generic and management-
oriented, applied in a procurement context’ (Tassabehji and Moorhouse, 2008, p. 59). 
They calculated that the number of PSM skills compared to general management skills 
has decreased over time as business environments became more dynamic, requiring 
different skills. These general management skills apply to other organisational functions, 
as recently confirmed by Bals et al. (2019) in their application of the Tassabehji and 
Moorhouse (2008) study in which they added 17 skills to the original framework (see 
Table 1).  
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product knowledge;  
project 
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conflict resolution;  
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effective questioning 
techniques;  
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interpersonal 
communication;  
knowledge sharing;  
leadership;  
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remote virtual 
working;  
results focus driving 
for results;  
structured way of 
working;  
teamwork – working 
in teams  

change 
management;  
communication 
skills;  
cross-functional 
abilities & 
knowledge;  
cultural awareness;  
customer focus;  
engineering;  
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logistics;  
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stakeholder 
relationship 
management;  
supplier 
management  

business acumen;  
financial acumen;  
PSM best practice 
intelligence scouting;  
risk management;  
strategic thinking  

Additional competencies – competencies NOT identified by Tassabehji and Moorhouse (2008) 
and found in the interviews 

automation;  
big data analytics;  
innovation sourcing;  
innovative sourcing 
approaches 

curiosity;  
deal with ambiguity;  
humility;  
mobility;  
openness, open-
minded;  
passion;  
resilience;  
self-confidence;  
self-reflection;  
self-reliance 

 critical thinking;  
holistic supply chain  
thinking;  
sustainability 

 

The literature study and interviews conducted by Bals et al. (2019) show that PSM 
competencies are shifting. On the one hand, competency requirements change in 
response to the new objectives in purchasing. For example, the importance of PSM has 
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increased in strategic decision making and has contributed to securing competitive 
advantage (Luzzini and Ronchi, 2016; Cousins et al., 2008). On the other hand, 
technology is shaping the working environment of PSM professionals (Giunipero et al., 
2006; Kauppi et al., 2013). The increased strategic responsibility of supply managers is 
reflected in their ‘boundary spanners’ role. They are virtual bridge builders who connect 
partners in the internal organisation and potential suppliers in the global market. Stek 
and Schiele (2021) provided a strategic supply management skill set based on the 
concept of increased supplier satisfaction. Strategic supply managers require process-
management, entrepreneurial, supplier-relationship, and innovation-sourcing skills as 
well as personal skills and traits, such as self-assurance, poise, proactivity, creativity, 
inventiveness, and holistic thinking (Stek and Schiele, 2021). Today, the PSM function 
faces digitalisation in the move towards Industry 4.0. Therefore, technologies are 
available in PSM that lead to new responsibilities for PSM professionals. To manage 
these responsibilities, different skill profiles are needed, which will be addressed as 
purchasing roles in the following section.  

 

11..22..44.. PPrrooffeessssiioonnaall  rroolleess  iinn  PPSSMM  aass  aa  ssttrruuccttuurraall  ccoonncceepptt  wwiitthhiinn  oorrggaanniissaattiioonnss  
HRM activities aim to keep the workforce up to date by educating and training 
employees according to stakeholders’ expectations in order to support the 
implementation of new technologies in organisations (Jackson et al., 2014). According 
to Sivathanu and Pillai (2018), there must be alignment between an organisation’s HRM 
strategies and the practices of implementing Industry 4.0. This needs to address 
strategic workforce-employment and Industry-4.0-related skills because the future 
industry paradigm requires advanced technological skills (Djumalieva and Sleeman, 
2018; Chiarello et al., 2021; Shet and Pereira, 2021). However, inculcating future skills 
into the current workforce in the context of their existing jobs is not sufficient because 
Industry 4.0 developments require new job roles (Benešová and Tupa, 2017; Shet and 
Pereira, 2021) or job profiles (Liboni et al., 2019; Prinz et al., 2016) in which employees 
engage with and manage these new technologies.  

Various terms for the concept of professional roles exist in PSM – for example, roles 
and responsibilities (Johnson et al., 1998), buyer profiles (Faes et al., 2001), job profiles 
(Mulder et al., 2005), and purchasing roles (Schiele, 2019). PSM jobs are often 
hierarchically organised and differentiated by levels of responsibility, such as purchasing 
manager, buyer, assistant buyer, and senior buyer (Mulder et al., 2005). In addition, 
various professional profiles related to PSM tasks – for instance, distinguishing between 
information and communication, management, initial purchasing, and practical 
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purchasing (Mulder et al., 2005). Faes et al. (2001) used cluster analysis to describe five 
profiles of effective buyers: the go-getter, the classic negotiator, the caretaker, the 
traditional buyer, and the technical expert. More recent publications have identified 
new specialised roles in PSM – for example, the innovation promoter (Goldberg and 
Schiele, 2020). 

In PSM, Schiele (2019) identified and categorised seven roles, which provide a useful 
and relevant basis for this paper’s focus. These seven roles include (1) operational 
procurement, (2) purchaser of direct materials/serial purchaser, (3) purchaser of 
indirect materials, (4) public procurement, (5) purchasing engineer, (6) chief purchasing 
officer (CPO), and (7) other specialised roles, such as purchasing controller, supply risk 
manager, and purchasing human resources agent (Schiele, 2019). Recent PSM research 
has also started to describe emerging roles within the field brought about by changing 
objectives or the introduction of technology. Goldberg and Schiele (2020) identified the 
promoter role in PSM to improve innovation sourcing practices, and Schulze and Bals 
(2020) identified the role of a sustainability office in the supply chain. On the changing 
roles in PSM due to technology implementation, Wehrle et al. (2021) described the role 
of a data scientist. However, the extant literature has not focused on identifying and 
describing the specific set of PSM roles needed in an Industry 4.0 environment. This gap 
is addressed in this dissertation. 

 

11..22..55.. EEdduuccaattiinngg  aanndd  ttrraaiinniinngg  PPSSMM  pprrooffeessssiioonnaallss  
The rapidly changing technology and business environment urges people to 
continuously acquire new skills (Schiele et al., 2022a). From a maturity perspective, 
organisations must find approaches to train present-day skills to improve performance 
(Feisel et al., 2011). Various PSM scholars have identified purchasers’ skill requirements 
and expanded the importance of designing adequate educational means to inculcate the 
skills needed (Cruz and Murphy, 1996; Giunipero and Pearcy, 2000; Bals et al., 2019). 
However, educational methods to train PSM-related skills are still required (Stek and 
Schiele, 2021).  

Education plays a pivotal role in meeting the demands of the industry. One of the 
main purposes of education is to prepare students for participation in the job market. 
Thus, business schools are encouraged to prepare students, educate them to perform, 
and close the gap between skill demand and supply (Aguinis et al., 2019; Bridgstock, 
2009). However, graduates face the challenge of applying their theoretically learned 
knowledge within a real-world environment and performing according to expectations 
from day one of their careers (Lohmann et al., 2019; Pfeffer and Fong, 2002). Thus, 
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increased in strategic decision making and has contributed to securing competitive 
advantage (Luzzini and Ronchi, 2016; Cousins et al., 2008). On the other hand, 
technology is shaping the working environment of PSM professionals (Giunipero et al., 
2006; Kauppi et al., 2013). The increased strategic responsibility of supply managers is 
reflected in their ‘boundary spanners’ role. They are virtual bridge builders who connect 
partners in the internal organisation and potential suppliers in the global market. Stek 
and Schiele (2021) provided a strategic supply management skill set based on the 
concept of increased supplier satisfaction. Strategic supply managers require process-
management, entrepreneurial, supplier-relationship, and innovation-sourcing skills as 
well as personal skills and traits, such as self-assurance, poise, proactivity, creativity, 
inventiveness, and holistic thinking (Stek and Schiele, 2021). Today, the PSM function 
faces digitalisation in the move towards Industry 4.0. Therefore, technologies are 
available in PSM that lead to new responsibilities for PSM professionals. To manage 
these responsibilities, different skill profiles are needed, which will be addressed as 
purchasing roles in the following section.  
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HRM activities aim to keep the workforce up to date by educating and training 
employees according to stakeholders’ expectations in order to support the 
implementation of new technologies in organisations (Jackson et al., 2014). According 
to Sivathanu and Pillai (2018), there must be alignment between an organisation’s HRM 
strategies and the practices of implementing Industry 4.0. This needs to address 
strategic workforce-employment and Industry-4.0-related skills because the future 
industry paradigm requires advanced technological skills (Djumalieva and Sleeman, 
2018; Chiarello et al., 2021; Shet and Pereira, 2021). However, inculcating future skills 
into the current workforce in the context of their existing jobs is not sufficient because 
Industry 4.0 developments require new job roles (Benešová and Tupa, 2017; Shet and 
Pereira, 2021) or job profiles (Liboni et al., 2019; Prinz et al., 2016) in which employees 
engage with and manage these new technologies.  

Various terms for the concept of professional roles exist in PSM – for example, roles 
and responsibilities (Johnson et al., 1998), buyer profiles (Faes et al., 2001), job profiles 
(Mulder et al., 2005), and purchasing roles (Schiele, 2019). PSM jobs are often 
hierarchically organised and differentiated by levels of responsibility, such as purchasing 
manager, buyer, assistant buyer, and senior buyer (Mulder et al., 2005). In addition, 
various professional profiles related to PSM tasks – for instance, distinguishing between 
information and communication, management, initial purchasing, and practical 
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purchasing (Mulder et al., 2005). Faes et al. (2001) used cluster analysis to describe five 
profiles of effective buyers: the go-getter, the classic negotiator, the caretaker, the 
traditional buyer, and the technical expert. More recent publications have identified 
new specialised roles in PSM – for example, the innovation promoter (Goldberg and 
Schiele, 2020). 

In PSM, Schiele (2019) identified and categorised seven roles, which provide a useful 
and relevant basis for this paper’s focus. These seven roles include (1) operational 
procurement, (2) purchaser of direct materials/serial purchaser, (3) purchaser of 
indirect materials, (4) public procurement, (5) purchasing engineer, (6) chief purchasing 
officer (CPO), and (7) other specialised roles, such as purchasing controller, supply risk 
manager, and purchasing human resources agent (Schiele, 2019). Recent PSM research 
has also started to describe emerging roles within the field brought about by changing 
objectives or the introduction of technology. Goldberg and Schiele (2020) identified the 
promoter role in PSM to improve innovation sourcing practices, and Schulze and Bals 
(2020) identified the role of a sustainability office in the supply chain. On the changing 
roles in PSM due to technology implementation, Wehrle et al. (2021) described the role 
of a data scientist. However, the extant literature has not focused on identifying and 
describing the specific set of PSM roles needed in an Industry 4.0 environment. This gap 
is addressed in this dissertation. 

 

11..22..55.. EEdduuccaattiinngg  aanndd  ttrraaiinniinngg  PPSSMM  pprrooffeessssiioonnaallss  
The rapidly changing technology and business environment urges people to 
continuously acquire new skills (Schiele et al., 2022a). From a maturity perspective, 
organisations must find approaches to train present-day skills to improve performance 
(Feisel et al., 2011). Various PSM scholars have identified purchasers’ skill requirements 
and expanded the importance of designing adequate educational means to inculcate the 
skills needed (Cruz and Murphy, 1996; Giunipero and Pearcy, 2000; Bals et al., 2019). 
However, educational methods to train PSM-related skills are still required (Stek and 
Schiele, 2021).  

Education plays a pivotal role in meeting the demands of the industry. One of the 
main purposes of education is to prepare students for participation in the job market. 
Thus, business schools are encouraged to prepare students, educate them to perform, 
and close the gap between skill demand and supply (Aguinis et al., 2019; Bridgstock, 
2009). However, graduates face the challenge of applying their theoretically learned 
knowledge within a real-world environment and performing according to expectations 
from day one of their careers (Lohmann et al., 2019; Pfeffer and Fong, 2002). Thus, 
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teaching quality with learning objectives has become a major concern (Drew and 
Klopper, 2014; Mesny et al., 2021; Pettigrew and Starkey, 2016). 

In order to meet teaching expectations in higher education, educators are urged to 
update their courses’ learning objectives and experiment with teaching methods to 
meet market expectations (Martell, 2007). In higher education, teachers base their 
learning objectives on the latest findings (Mesny et al., 2021). Here, business literature 
supports the competency-based education model (Carenys and Moya, 2016). 
Addressing the teaching methods – especially student-centred as opposed to teacher-
centred approaches – has received much attention (Baeten et al., 2010). However, 
student-centred methods, such as experiential learning, are less suitable for larger 
classrooms, and students may need scaffolds in the student-centred approach to 
provide safeguards (Janson et al., 2020; Prosser and Trigwell, 1997). Over recent 
decades, the technology used in teaching – for example, technology-mediated learning 
– has received attention for providing these scaffolds in larger teaching environments 
(Arias and Walker, 2004; Janson et al., 2020). One teaching method that is suitable to 
provide these scaffolds for students-centred teaching and that uses technology is game-
based learning (Carenys and Moya, 2016). Serious games and gamification have received 
much attention in education to teach knowledge that sticks and to provide skills training 
(e.g., Boyle et al., 2016). Especially in today’s changing educational environment, 
developing towards Education 4.0, serious games are a promising method to teach 
students and professionals (Ramírez-Montoya et al., 2022). 

From a firm’s perspective, talent acquisition is proving to be very difficult. If 
organisations recognise how people acquire new competencies and how talent 
development is affected, talent acquisition and training could become more effective 
and help solve the shortage of suitable employees. Recruiting new employees is one 
specific way to acquire the skills needed. During the recruitment phase, mature 
purchasing organisations develop specific skill profiles needed by the organisations and 
search for matching candidates by performing standardised interviews that analyse and 
measure whether the candidate meets the desired skill requirements (Schiele, 2007). 
However, acquiring talent is challenging for organisations since multiple organisations 
compete for the same people. In the current ‘war for talent’, firms struggle to find the 
right talent, at the right place, at the right time, and at the right price (Deters, 2017). 

In addition to recruiting new personnel, organisations need to train and continuously 
develop their current staff's skills (Schiele, 2007). Often, organisations depend on 
developing skills and talent based on work experience (Baldwin et al., 2014). However, 
the competencies of firms’ professionals are crucial for future performance and growth 
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of the organisations. Thus, organisations need to find proactive ways to train their staff 
(Baldwin et al., 2014). Hence, cross-functional and functional-specific training plans 
must be created to help professionals achieve the required skill level to perform their 
tasks. However, the creation of specific personal development plans and training 
programmes is often challenged due to the large amount of resources needed, such as 
limited time and high cost (Bryson and Daniels, 2008).  

Therefore, an increasing interest in lifelong learning is seen to prepare the workforce 
for the future and benefit future employability (Richards, 2018; Schiele et al., 2022a). 
The concept of lifelong learning follows the assumption that one employee will not work 
on the same tasks over their entire career. The continuous development of talent is a 
major challenge for organisations and individuals, which requires organisations to invest 
in professional development courses or emphasise workplace learning today (Richards, 
2018). These development programmes use various techniques to improve their 
employee’s knowledge and professional skills, such as instructor-led classroom training, 
mentorship, apprenticeship, on-the-job training, simulators, and job rotations 
(Chatzimouratidis et al., 2012). Selecting a specific method depends on various factors 
and resources, including the method's applicability, cost, time investment, and 
effectiveness (Chatzimouratidis et al., 2012). Even though the need for professional 
development programmes and training is recognised, not all organisations have 
implemented a systematic approach to human resource development. This is especially 
true for smaller organisations with fewer resources that are less likely to provide 
development and training plans for their employees compared to larger firms 
(Susomrith and Coetzer, 2015).  

 

1.3.  This research’s motivation, problems, and objectives 
The motivation behind this research lies in the assumption that the required 
competencies and responsibilities of purchasing professionals will change in a future 
industry paradigm. Therefore, the skill requirements of purchasing professionals in 
Industry 4.0 are different. In consequence, it is necessary to educate students through 
their study programmes and to train professionals throughout their working life in the 
skills required for PSM. However, the educational domain will be influenced by 
technology. For example, teaching methods, such as online games, allow learners to 
develop skills in a new manner. Consequently, this research studies the intersection 
between PSM and the education domain to understand the implications of digitalisation 
and Industry 4.0 (see Figure 1). 
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(e.g., Boyle et al., 2016). Especially in today’s changing educational environment, 
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and help solve the shortage of suitable employees. Recruiting new employees is one 
specific way to acquire the skills needed. During the recruitment phase, mature 
purchasing organisations develop specific skill profiles needed by the organisations and 
search for matching candidates by performing standardised interviews that analyse and 
measure whether the candidate meets the desired skill requirements (Schiele, 2007). 
However, acquiring talent is challenging for organisations since multiple organisations 
compete for the same people. In the current ‘war for talent’, firms struggle to find the 
right talent, at the right place, at the right time, and at the right price (Deters, 2017). 

In addition to recruiting new personnel, organisations need to train and continuously 
develop their current staff's skills (Schiele, 2007). Often, organisations depend on 
developing skills and talent based on work experience (Baldwin et al., 2014). However, 
the competencies of firms’ professionals are crucial for future performance and growth 
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of the organisations. Thus, organisations need to find proactive ways to train their staff 
(Baldwin et al., 2014). Hence, cross-functional and functional-specific training plans 
must be created to help professionals achieve the required skill level to perform their 
tasks. However, the creation of specific personal development plans and training 
programmes is often challenged due to the large amount of resources needed, such as 
limited time and high cost (Bryson and Daniels, 2008).  

Therefore, an increasing interest in lifelong learning is seen to prepare the workforce 
for the future and benefit future employability (Richards, 2018; Schiele et al., 2022a). 
The concept of lifelong learning follows the assumption that one employee will not work 
on the same tasks over their entire career. The continuous development of talent is a 
major challenge for organisations and individuals, which requires organisations to invest 
in professional development courses or emphasise workplace learning today (Richards, 
2018). These development programmes use various techniques to improve their 
employee’s knowledge and professional skills, such as instructor-led classroom training, 
mentorship, apprenticeship, on-the-job training, simulators, and job rotations 
(Chatzimouratidis et al., 2012). Selecting a specific method depends on various factors 
and resources, including the method's applicability, cost, time investment, and 
effectiveness (Chatzimouratidis et al., 2012). Even though the need for professional 
development programmes and training is recognised, not all organisations have 
implemented a systematic approach to human resource development. This is especially 
true for smaller organisations with fewer resources that are less likely to provide 
development and training plans for their employees compared to larger firms 
(Susomrith and Coetzer, 2015).  

 

1.3.  This research’s motivation, problems, and objectives 
The motivation behind this research lies in the assumption that the required 
competencies and responsibilities of purchasing professionals will change in a future 
industry paradigm. Therefore, the skill requirements of purchasing professionals in 
Industry 4.0 are different. In consequence, it is necessary to educate students through 
their study programmes and to train professionals throughout their working life in the 
skills required for PSM. However, the educational domain will be influenced by 
technology. For example, teaching methods, such as online games, allow learners to 
develop skills in a new manner. Consequently, this research studies the intersection 
between PSM and the education domain to understand the implications of digitalisation 
and Industry 4.0 (see Figure 1). 
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Figure 1 – Exploring the intersection of PSM and education in Industry 4.0 

Based on the objectives of this dissertation, two main research questions and seven 
sub-questions were addressed. The main research questions focus on the two different 
domains of PSM professionals’ skill requirements and lifelong education. The sub-
research questions will be addressed in different chapters of this dissertation. A 
collection of seven papers answers the two main research questions. Each chapter 
contributes to the main objective by providing a different perspective. 

 

Main research questions:  

1. How does digitalisation and Industry 4.0 shape PSM professionals’ skill 
requirements?  

2. How can future PSM professionals be educated continuously?  
 

Sub-questions: 

1. What are the causes of changing skill requirements in PSM?  
2. How do skill requirements change for existing PSM roles?  
3. What are the characteristics of the future industry paradigm?  
4. What new professional roles in PSM emerge in an Industry 4.0 context? 
5. What skills are needed as microfoundations to enable Industry 4.0 in PSM? 
6. Which educational methods are suitable for educating future PSM 

professionals? 
7. How can lifelong learning be achieved in the PSM domain?  
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As the research progressed, four different objectives were addressed. Firstly, the 
current skill requirements in PSM were examined to understand whether the skill 
profiles of purchasing professionals are sufficiently advanced. Based on the survey study 
(described later), it was found that professionals feel underqualified due to increasing 
concerns for sustainability within the supply chain, a strong interest in innovation 
sourcing, and the digitalisation of the field. The last factor was further explored in the 
second objective of this research, addressing the development of a future industry 
paradigm based on increasing digitalisation, automation, and connectivity. A wider 
perspective on the influences of technology on business, society, and people was used 
to understand the changes. The results show that industry is going through a change 
process leading towards Industry 4.0. The third research objective addressed the 
responsibilities and skills of PSM professionals in an Industry 4.0 scenario. Here, the 
research sought to identify and assess the future professional roles and skills in the field. 
Hence, the difference between current and future competencies in PSM has been 
identified. The fourth research objective addresses, in the first place, the teaching 
methods needed to develop skills in PSM. Secondly, a human resource development 
model has been developed to achieve lifelong learning in the field. The four research 
objectives addressed in this dissertation are summarised in Figure 2 and are explained 
in greater detail in the following section. As presented in the illustration, the research 
aims to support the transformation from an Industry 3.0 environment, the left side, to 
an Industry 4.0 context, the right side, by developing a future industry paradigm and 
educational means, as indicated by the arrow.  This approach allows for addressing the 
future competence requirements in PSM. 

 

 

Figure 2 – Education system adequately tailored to future industry needs 
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11..33..11.. RReesseeaarrcchh  oobbjjeeccttiivvee  11::  UUnnddeerrssttaanndd  ccaauusseess  ooff  cchhaannggiinngg  sskkiillllss  aanndd  ccuurrrreenntt  sskkiillll  ggaappss  
The first part of the research project addresses the current skill requirements of PSM 
professionals and how these skill requirements change. Over the last two decades, the 
skill requirements of PSM professionals have received much attention. For example, the 
study by Giunipero and Pearcy (2000) has catalogued the findings in the field, providing 
a PSM skills taxonomy for the 20th century. Next, the research by Tassabehji and 
Moorhouse (2008) concluded that a purchaser needs to master a complete set of skills. 
Tassabehji and Moorhouse (2008) estimated that the volume of PSM skills compared to 
general management skills has decreased over time as business environments have 
become more dynamic, requiring different skills. This has been confirmed by Bals et al. 
(2019) in their application of the Tassabehji and Moorhouse (2008) study in which they 
added 17 skills to the original framework. Recent literature addressing PSM skills has 
identified the skills necessary to meet specific purchasing objectives, whereas Stek and 
Schiele (2021) have identified the necessary and sufficient purchasing skills leading to 
success according to seven purchasing objectives.  

Today, the PSM function faces digitalisation in the move towards Industry 4.0. In this 
scenario, machine-to-machine communication will perform operational tasks, and 
purchasers will need to solve more complex problems. Therefore, other competencies 
will be required (Bals et al., 2019; von der Gracht, 2012). Consequently, the first research 
objective seeks to understand the causes of the current skill gaps in PSM (see Figure 3). 
Therefore, by combining the current competencies of PSM professionals and future skill 
requirements, the skill gaps in PSM are identified, which can then be addressed by future 
educational methods. 

 

 

Figure 3 – Causes of current competency gaps of PSM professionals 
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Furthermore, in the first research objective, the changing skill requirements of two 
current roles in PSM – the direct and the indirect material buyer – will be explored in 
greater detail. Here, PSM-related studies have started to define purchasing roles or 
profiles to bundle the skill requirements (Schiele, 2019; Mulder et al., 2005; Knight et 
al., 2014). Schiele (2019) identifies and categorises seven roles, summarising the current 
roles of PSM professionals. These seven roles include: (1) operational procurement, (2) 
purchaser of direct materials/serial purchaser, (3) purchaser of indirect materials, (4) 
public procurement, (5) purchasing engineer, (6) chief purchasing officer (CPO), and (7) 
other specialised roles, such as purchasing controller, supply risk manager, and 
purchasing human resources agent (Schiele, 2019). This dissertation will use the concept 
of purchasing roles to describe the impact of technology on human resources 
management practices, based on the assumption that technology will change 
professionals’ responsibilities and skill requirements.  

 

11..33..22.. RReesseeaarrcchh  oobbjjeeccttiivvee  22::  DDeevveellooppiinngg  tthhee  ffuuttuurree  iinndduussttrryy  ppaarraaddiiggmm  
In order to define future roles and skills in PSM, it is necessary to develop a common 
understanding of a future industry paradigm and understand how the industry is 
changing. In later segments of this dissertation, the future industry paradigm will be 
addressed as Industry 4.0. Emphasis is placed on the implications of technologies that 
have been introduced. The second research objective addresses the difference between 
the current and future industry paradigms by assessing technology’s impact (see Figure 
4).  

 

 

Figure 4 – Developing the future industry paradigm Industry 4.0 

Previous research in PSM addressed the changing industry environment regarding 
increasing digitalisation. Here, multiple technologies used within the domain will lead to 
new ways of working. On the one hand, individual working activities will change using 
advanced e-procurement or e-sourcing systems. On the other hand, the interface 
between the different supply chain partners is changing, where technologies facilitate 
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Furthermore, in the first research objective, the changing skill requirements of two 
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greater detail. Here, PSM-related studies have started to define purchasing roles or 
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of purchasing roles to describe the impact of technology on human resources 
management practices, based on the assumption that technology will change 
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large amounts of buyer–supplier communication.  

By adopting a broader perspective, a changing business environment has developed 
due to an increasing network of partners collaborating in the market environment and 
utilising the latest technologies. Therefore, a new industry paradigm, Industry 4.0, is 
being developed based on cyber–physical systems communicating and acting 
autonomously in the market. Past research addresses the implications of cyber–physical 
and advanced manufacturing systems in the production domain. However, a broader 
perspective on business, society, and people is needed. Hence, the second research 
objective seeks to develop a holistic model that describes the implications of 
technological advancement for all three aspects. 

 

11..33..33.. RReesseeaarrcchh  oobbjjeeccttiivvee  33::  IIddeennttiiffyyiinngg  aanndd  ddeessccrriibbiinngg  ffuuttuurree  rroolleess  aanndd  sskkiillllss  
Next, this research project aims to identify the future roles and skills in PSM reflected in 
the third research objective. Past scholars have addressed different roles or job profiles 
in PSM that help to organise HRM in the domain. These roles identify skill requirements 
related to specific responsibilities in the department. Some researchers have focused on 
role descriptions related to the hierarchical level, such as purchasing manager, buyer, 
assistant buyer, and senior buyer (Mulder et al., 2005). Others – for example, Faes et al. 
(2001) – describe five profiles of effective buyers, including the go-getter, the classic 
negotiator, the caretaker, the traditional buyer, and the technical expert. More recent 
publications have identified new specialised roles in PSM – for example, the innovation 
promoter (Goldberg and Schiele, 2020). In PSM, Schiele (2019) identified and 
categorised seven roles, which provide a useful and relevant basis for the focus of this 
dissertation. Recent PSM research has begun to describe emerging roles in the field 
brought about by changing objectives or the introduction of technology. Goldberg and 
Schiele (2020) identified the promoter role in PSM to improve innovation sourcing 
practices, and Schulze and Bals (2020) pinpointed the role of a sustainability officer in a 
wider supply chain context. In the context of a changing role stemming from technology 
implementation, Wehrle et al. (2021) have designated the role of a data scientist. 

Nevertheless, due to the technological changes in the domain, it is almost certain 
that some current roles will change or disappear, whereas other new roles will emerge. 
For example, increased process automation will require a professional to implement and 
manage automated systems. Therefore, specific Industry 4.0 roles in PSM are required, 
which will be explored in the third research objective. Furthermore, each role will need 
specific skills. Here, the skills will depend on the objectives the purchasers are trying to 
achieve – for example, innovation sourcing or sustainability. On the assumption that 

CHAPTER 1 

19 | P a g e  

1 

new technologies will be used, and new responsibilities will emerge, purchasing 
professionals will require new skills. Thus, the third research objective not only aims to 
identify the new roles in PSM but also the new skills within the domain (see Figure 5).  

 

 

Figure 5 – Future Industry 4.0 roles and skills in PSM  

To provide a PSM-focused perspective on these critical implementation barriers 
facing technology, this dissertation follows the stream of PSM literature that identifies 
current and future skill requirements (Kolchin and Giunipero, 1993; Giunipero, 2000; 
Bals et al., 2019; Stek and Schiele, 2021). However, the changing skills from the 
technologies introduced are scarcely ever researched, even though the skills in 
purchasing change in response to maturing and emerging technologies. In Industry 4.0, 
new skills in PSM are needed. As a basis for this research, Bals et al. (2019) provide an 
in-depth literature review combined with expert interviews on purchasing 
competencies and identify new PSM skills. However, their work ranges over multiple 
perspectives and only briefly defines these skills. This dissertation aims to provide a 
detailed definition and assessment of digital transformation skills in PSM, leading to an 
Industry 4.0 future.  

 

11..33..44.. RReesseeaarrcchh  oobbjjeeccttiivvee  44::  DDeevveellooppiinngg  eedduuccaattiioonnaall  mmeeaannss  ffoorr  lliiffeelloonngg  lleeaarrnniinngg  iinn  PPSSMM    
This dissertation’s fourth and last research objective aims to develop educational 
methods and a concept for teaching future skills continuously within the PSM domain 
(see Figure 6). Only limited research has been undertaken on developing these skills, 
even though scholars emphasise the importance and the need for sophisticated 
educational methods and programmes (Giunipero and Pearcy, 2000; Bals et al., 2019; 
Pekkanen et al., 2020). The challenge will be to educate students through the study 
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utilising the latest technologies. Therefore, a new industry paradigm, Industry 4.0, is 
being developed based on cyber–physical systems communicating and acting 
autonomously in the market. Past research addresses the implications of cyber–physical 
and advanced manufacturing systems in the production domain. However, a broader 
perspective on business, society, and people is needed. Hence, the second research 
objective seeks to develop a holistic model that describes the implications of 
technological advancement for all three aspects. 

 

11..33..33.. RReesseeaarrcchh  oobbjjeeccttiivvee  33::  IIddeennttiiffyyiinngg  aanndd  ddeessccrriibbiinngg  ffuuttuurree  rroolleess  aanndd  sskkiillllss  
Next, this research project aims to identify the future roles and skills in PSM reflected in 
the third research objective. Past scholars have addressed different roles or job profiles 
in PSM that help to organise HRM in the domain. These roles identify skill requirements 
related to specific responsibilities in the department. Some researchers have focused on 
role descriptions related to the hierarchical level, such as purchasing manager, buyer, 
assistant buyer, and senior buyer (Mulder et al., 2005). Others – for example, Faes et al. 
(2001) – describe five profiles of effective buyers, including the go-getter, the classic 
negotiator, the caretaker, the traditional buyer, and the technical expert. More recent 
publications have identified new specialised roles in PSM – for example, the innovation 
promoter (Goldberg and Schiele, 2020). In PSM, Schiele (2019) identified and 
categorised seven roles, which provide a useful and relevant basis for the focus of this 
dissertation. Recent PSM research has begun to describe emerging roles in the field 
brought about by changing objectives or the introduction of technology. Goldberg and 
Schiele (2020) identified the promoter role in PSM to improve innovation sourcing 
practices, and Schulze and Bals (2020) pinpointed the role of a sustainability officer in a 
wider supply chain context. In the context of a changing role stemming from technology 
implementation, Wehrle et al. (2021) have designated the role of a data scientist. 

Nevertheless, due to the technological changes in the domain, it is almost certain 
that some current roles will change or disappear, whereas other new roles will emerge. 
For example, increased process automation will require a professional to implement and 
manage automated systems. Therefore, specific Industry 4.0 roles in PSM are required, 
which will be explored in the third research objective. Furthermore, each role will need 
specific skills. Here, the skills will depend on the objectives the purchasers are trying to 
achieve – for example, innovation sourcing or sustainability. On the assumption that 
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new technologies will be used, and new responsibilities will emerge, purchasing 
professionals will require new skills. Thus, the third research objective not only aims to 
identify the new roles in PSM but also the new skills within the domain (see Figure 5).  

 

 

Figure 5 – Future Industry 4.0 roles and skills in PSM  

To provide a PSM-focused perspective on these critical implementation barriers 
facing technology, this dissertation follows the stream of PSM literature that identifies 
current and future skill requirements (Kolchin and Giunipero, 1993; Giunipero, 2000; 
Bals et al., 2019; Stek and Schiele, 2021). However, the changing skills from the 
technologies introduced are scarcely ever researched, even though the skills in 
purchasing change in response to maturing and emerging technologies. In Industry 4.0, 
new skills in PSM are needed. As a basis for this research, Bals et al. (2019) provide an 
in-depth literature review combined with expert interviews on purchasing 
competencies and identify new PSM skills. However, their work ranges over multiple 
perspectives and only briefly defines these skills. This dissertation aims to provide a 
detailed definition and assessment of digital transformation skills in PSM, leading to an 
Industry 4.0 future.  

 

11..33..44.. RReesseeaarrcchh  oobbjjeeccttiivvee  44::  DDeevveellooppiinngg  eedduuccaattiioonnaall  mmeeaannss  ffoorr  lliiffeelloonngg  lleeaarrnniinngg  iinn  PPSSMM    
This dissertation’s fourth and last research objective aims to develop educational 
methods and a concept for teaching future skills continuously within the PSM domain 
(see Figure 6). Only limited research has been undertaken on developing these skills, 
even though scholars emphasise the importance and the need for sophisticated 
educational methods and programmes (Giunipero and Pearcy, 2000; Bals et al., 2019; 
Pekkanen et al., 2020). The challenge will be to educate students through the study 



584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke
Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022 PDF page: 38PDF page: 38PDF page: 38PDF page: 38

General introduction  

20 | P a g e  

1 

programmes and practitioners currently in the field. Thus, adequate didactical methods 
will be needed, and it is this dissertation’s core ambition to identify and apply 
educational methods in PSM.  

 

 

Figure 6 – Identifying and developing educational methods to teach future skills 

Therefore, the first part of the fourth research objective examines specific 
educational methods to teach purchasing skills. Here, the usefulness of educational 
methods is evaluated on the basis of their effectiveness and efficiency. The goal is to 
identify a method that can be used to teach PSM-specific skills in higher education and 
professional training programmes. The second part of the fourth research objective 
addresses an educational concept that allows lifelong learning within purchasing. On the 
one hand, this concept should facilitate the teaching of students within their educational 
programmes at higher education institutes. On the other hand, specific purchasing-
oriented programmes should be addressed, which can be followed by current 
purchasing professionals to learn the latest developments in their field. Here, 
professional training courses that offer a wider range of learner courses on the latest 
findings in the PSM field need to be identified.  

 

1.4.  Diverse research methods applied in this dissertation 
This research project applied various qualitative and quantitative research methods. In 
the following section, the different research methods are described according to the 
four objectives of this research. The research onion developed by Saunders et al. (2019) 
has been used to illustrate and structure the following section (see Figure 7). The model 
provides a framework for selecting research, collecting data, and applying a method of 
analysis. In general terms, this dissertation employs novel research methods concerning 
management studies and research, making it possible to obtain insights into the 
questions addressed. The research philosophy followed in this research is interpretive 
and pragmatic since the future-oriented study involves small samples with an in-depth 
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interpretation of the outcome. However, the different research objectives of this 
dissertation allow for variation since different phenomena are to be understood.  

 

 

Figure 7 – The “research onion” according to Saunders et al. (2019, p. 130) 

11..44..11.. RReesseeaarrcchh  mmeetthhooddss  oonn  tthhee  ccaauusseess  ooff  cchhaannggiinngg  sskkiillllss  aanndd  ccuurrrreenntt  sskkiillll  ggaappss  
Two inductive studies were conducted to address the first research objectives in order 
to understand the causes of changing skill requirements in PSM, which provide the 
substance of chapters 2 and 3 of this dissertation. In the first study, presented in chapter 
2, a mono-method quantitative study was applied, surveying 581 PSM professionals to 
come to an understanding of their current competency levels in their positions 
compared to their desired competency levels. Here, the assumption is made that the 
professionals understand how their competency requirements are changing due to 
developments in their field. However, a clustering method was used to distinguish junior 
and executive buyers to avoid the identified skill gaps related to the professionals’ low 
experience. The cross-sectional data analyses first indicated how PSM skill requirements 
change according to the shifting business environment. However, the outcome of the 
skills gap analysis is not limited to the impact of technology on PSM skills requirements. 
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Therefore, it provides a direction of change, but a detailed analysis of how skill 
requirements change in response to the impact of technology is needed.  

A second inductive research design has been applied in the first phase of this 
dissertation’s research, conducting a world café study to understand how the PSM 
environment will change over the next five years. Therefore, four discussion tables were 
set up with four different topics. One discussion group addressed ‘Which skills will be 
needed in purchasing in five years?’ This discussion table was used as the input for 
chapter 3 of this dissertation. The other tables addressed questions related to 1) the 
organisation of communication in five years, 2) the purchasing interface in five years, 
and 3) the purchasing tools needed in five years. A total of 81 procurement professionals 
from around the world engaged in the research, gathering for the future-oriented 
workshop at their headquarters. Since the sample consisted of 44 direct and 37 indirect 
material buyers, the outcome of this study was used to describe the future skills 
requirement of two existing roles in PSM. This study contributes by addressing specific 
purchasing roles and changing skills requirements in the field’s current digital 
transformation. In the context of increasing digitalisation, the future industry paradigm, 
Industry 4.0, was addressed in the second research objective of this dissertation.  

 

11..44..22.. RReesseeaarrcchh  mmeetthhooddss  ttoo  ddeevveelloopp  tthhee  ffuuttuurree  iinndduussttrryy  ppaarraaddiiggmm  
A future-oriented research method was required to build the next industry scenario. 
Industry 4.0 is a recent and ongoing development. Understanding it and proposing 
guidelines for overseeing the change can be either deductive based on theoretical 
considerations, abductive by designing new applications, or inductive by assembling a 
series of observations. Considering that an industrial revolution may best be described 
as a multifaceted event, no single theory would likely provide a holistic picture. 
Therefore, it was decided to gather observations from different angles and combine 
them into one model. Thus, a special focus group study, the academic world café, was 
conducted. As explained in chapter 3, two world cafés were conducted. The first brought 
together 35 technical, business, and social sciences professors working on Industry 4.0 
topics at the University of Twente. The results from this workshop were used as input 
for the second validating workshop that brought together an additional 15 business 
representatives. As a result, an Industry 4.0 model was built. Five potential pacemaker 
technologies were expected to provide several changes in the business environment. 
Finally, the impact on people and their education was discussed, which is pivotal in 
ensuring society can seize the technology-induced opportunities Industry 4.0 offers, all 
of which are captured in the ‘Twente Industry 4.0 model’. The model is used in the third 
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research objective of this dissertation to understand the implications of technology on 
future PSM roles and skills. Moreover, the model provides a guideline to realise lifelong 
learning in research objective 4.  

 

11..44..33.. RReesseeaarrcchh  mmeetthhooddss  ttoo  iiddeennttiiffyy  aanndd  ddeessccrriibbee  ffuuttuurree  rroolleess  aanndd  sskkiillllss  
In the third research objective of this dissertation, the future PSM roles and skills in an 
Industry 4.0 scenario are explored and analysed. Therefore, an inductive multi-method 
approach was used that combines a systematic literature review, world café studies, and 
a Delphi study. The combination of the literature review and world café studies to 
prepare the projections of the Delphi is a novel approach. The Delphi method is a 
pragmatic approach that allows social science research to relate to and inform real-
world practice and decision making. Therefore, it is a structured communication 
technique originally developed as a systematic, interactive forecasting method. The 
method relies on a panel of experts and is suitable for long-term research objectives, 
which involve high levels of uncertainty and limited information. All types of Delphi 
study are built on four general principles: (1) anonymity; (2) iteration; (3) controlled 
feedback; and (4) statistical group response, and they are organised by systematically 
following certain steps. The two most often used types of Delphi study are the 
conventional ‘paper and pencil’ type and the internet-based real-time Delphi approach. 
An internet-based real-time Delphi approach using the Calibrum Surveylet software was 
conducted to forecast future professional roles and skills in PSM based on previously 
developed projections, which a group of experts qualitatively and quantitatively 
evaluated. Conducting an internet-based real-time Delphi using the Calibrum Surveylet 
software can be considered a new methodological approach, where the feedback 
system and communication between the experts are still in development. These 
projections have been developed from a review of relevant academic and practitioner 
literature to give them a solid theoretical foundation and to provide the basis for three 
exploratory world cafés. As the outcome of the three world cafés was primarily 
exploratory and lacked depth on the specifics of each identified role and skill, a Delphi 
study was used to enrich our understanding. In the first Delphi study, presented in 
chapter 5, with the help of 47 PSM experts, six new Industry 4.0 PSM roles were 
identified and defined. In chapter 6, the outcome of the Delphi study with 45 PSM 
experts is presented, identifying and defining nine future PSM skills. Furthermore, these 
roles and skills were assessed according to their expected probability of occurrence, 
impact on industry, desirability, and level of adoption in the industry. 
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Therefore, it provides a direction of change, but a detailed analysis of how skill 
requirements change in response to the impact of technology is needed.  

A second inductive research design has been applied in the first phase of this 
dissertation’s research, conducting a world café study to understand how the PSM 
environment will change over the next five years. Therefore, four discussion tables were 
set up with four different topics. One discussion group addressed ‘Which skills will be 
needed in purchasing in five years?’ This discussion table was used as the input for 
chapter 3 of this dissertation. The other tables addressed questions related to 1) the 
organisation of communication in five years, 2) the purchasing interface in five years, 
and 3) the purchasing tools needed in five years. A total of 81 procurement professionals 
from around the world engaged in the research, gathering for the future-oriented 
workshop at their headquarters. Since the sample consisted of 44 direct and 37 indirect 
material buyers, the outcome of this study was used to describe the future skills 
requirement of two existing roles in PSM. This study contributes by addressing specific 
purchasing roles and changing skills requirements in the field’s current digital 
transformation. In the context of increasing digitalisation, the future industry paradigm, 
Industry 4.0, was addressed in the second research objective of this dissertation.  
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guidelines for overseeing the change can be either deductive based on theoretical 
considerations, abductive by designing new applications, or inductive by assembling a 
series of observations. Considering that an industrial revolution may best be described 
as a multifaceted event, no single theory would likely provide a holistic picture. 
Therefore, it was decided to gather observations from different angles and combine 
them into one model. Thus, a special focus group study, the academic world café, was 
conducted. As explained in chapter 3, two world cafés were conducted. The first brought 
together 35 technical, business, and social sciences professors working on Industry 4.0 
topics at the University of Twente. The results from this workshop were used as input 
for the second validating workshop that brought together an additional 15 business 
representatives. As a result, an Industry 4.0 model was built. Five potential pacemaker 
technologies were expected to provide several changes in the business environment. 
Finally, the impact on people and their education was discussed, which is pivotal in 
ensuring society can seize the technology-induced opportunities Industry 4.0 offers, all 
of which are captured in the ‘Twente Industry 4.0 model’. The model is used in the third 
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research objective of this dissertation to understand the implications of technology on 
future PSM roles and skills. Moreover, the model provides a guideline to realise lifelong 
learning in research objective 4.  

 

11..44..33.. RReesseeaarrcchh  mmeetthhooddss  ttoo  iiddeennttiiffyy  aanndd  ddeessccrriibbee  ffuuttuurree  rroolleess  aanndd  sskkiillllss  
In the third research objective of this dissertation, the future PSM roles and skills in an 
Industry 4.0 scenario are explored and analysed. Therefore, an inductive multi-method 
approach was used that combines a systematic literature review, world café studies, and 
a Delphi study. The combination of the literature review and world café studies to 
prepare the projections of the Delphi is a novel approach. The Delphi method is a 
pragmatic approach that allows social science research to relate to and inform real-
world practice and decision making. Therefore, it is a structured communication 
technique originally developed as a systematic, interactive forecasting method. The 
method relies on a panel of experts and is suitable for long-term research objectives, 
which involve high levels of uncertainty and limited information. All types of Delphi 
study are built on four general principles: (1) anonymity; (2) iteration; (3) controlled 
feedback; and (4) statistical group response, and they are organised by systematically 
following certain steps. The two most often used types of Delphi study are the 
conventional ‘paper and pencil’ type and the internet-based real-time Delphi approach. 
An internet-based real-time Delphi approach using the Calibrum Surveylet software was 
conducted to forecast future professional roles and skills in PSM based on previously 
developed projections, which a group of experts qualitatively and quantitatively 
evaluated. Conducting an internet-based real-time Delphi using the Calibrum Surveylet 
software can be considered a new methodological approach, where the feedback 
system and communication between the experts are still in development. These 
projections have been developed from a review of relevant academic and practitioner 
literature to give them a solid theoretical foundation and to provide the basis for three 
exploratory world cafés. As the outcome of the three world cafés was primarily 
exploratory and lacked depth on the specifics of each identified role and skill, a Delphi 
study was used to enrich our understanding. In the first Delphi study, presented in 
chapter 5, with the help of 47 PSM experts, six new Industry 4.0 PSM roles were 
identified and defined. In chapter 6, the outcome of the Delphi study with 45 PSM 
experts is presented, identifying and defining nine future PSM skills. Furthermore, these 
roles and skills were assessed according to their expected probability of occurrence, 
impact on industry, desirability, and level of adoption in the industry. 
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11..44..44.. RReesseeaarrcchh  mmeetthhooddss  ttoo  ddeevveelloopp  eedduuccaattiioonnaall  mmeeaannss  ffoorr  lliiffeelloonngg  lleeaarrnniinngg  iinn  PPSSMM  
After the future roles and skills in PSM have been identified and defined, the fourth 
research objective of this dissertation addresses educational means to develop the 
future competencies in PSM. The first part of the fourth research objective follows a 
mono-method quantitative approach to assess suitable educational methods to develop 
future PSM competencies. Therefore, an experiment research strategy has been used. 
The experiment was conducted as a group comparison experiment, collecting three 
years of data. In this research, the data is collected for two experimental and two control 
groups at three scheduled times: (1) the pre-survey, (2) the post-survey, and (3) a 20-
question multiple-choice exam. One hundred and sixty-eight students participated in 
the experiment voluntarily. Based on the methodology applied, it was noted that 
students who played the game scored significantly higher in the exam. Furthermore, the 
game’s design was evaluated based on various criteria, such as competitive and 
collaborative elements, game design, and understandability. It has been shown that 
serious games are useful for deepening understanding and developing purchasing skills. 

The second part of the fourth research objective addresses the possibilities for 
lifelong learning in the PSM domain. Based on the Industry 4.0 model presented in 
chapter 3 of this dissertation, a lifelong learning approach is required to educate 
professionals continuously and prepare them for the challenges of increased technology 
use in the work environment. A multi-method qualitative study assesses the available 
and needed educational programmes addressing PSM-related topics in the Netherlands. 
The focus of this study addresses the programmes available to professionals working in 
the Netherlands. Therefore, 14 expert interviews and desk research were conducted. 
Furthermore, various education and training methods were identified. Thus, this 
research provides a systematic approach to increasing purchasing maturity by using 
specific purchasing roles, allocating responsibilities and skill sets, and identifying suitable 
educational methods. Based on the findings in the Dutch context, a human resource 
development model for purchasing is proposed to improve purchasing professionals’ 
competencies.  

 

1.5. Overview of research subprojects and outline of the dissertation 
Seven papers comprise this dissertation. An overview of this dissertation’s chapters and 
the four research objectives is provided in Figure 8. The following chapters of the 
dissertation will explore the competency requirements in PSM by following the 
presented model from left to right. Firstly, the roles and their skill expectations will be 
addressed. Secondly, the future industry paradigm, Industry 4.0, will be tackled. Thirdly, 
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the dissertation identifies and assesses future roles and skills in PSM. Fourthly, 
educational means are identified and assessed to develop future competencies. Lastly, 
the chapter closes with a brief description of the dissertation structure.  

 

 

Figure 8 – Overview of the connection between all chapters of this dissertation 

Chapter 2 – Skill gaps in PSM evolving around Industry 4.0. Researchers expect shifts 
in purchasing objectives, the working environment, and tasks due to changes in the 
business environment. This chapter addresses the first research objective and aims to 
contribute to the PSM professional skills literature by defining current PSM 
professionals’ skill gaps as the difference between the acquired skill level and the 
perceived importance of the skill. Results show that current PSM professionals feel 
underqualified to extract the full potential of stakeholders in the supply base. The 
findings distinguish three buyer profiles, the junior, senior, and executive buyers, and 
identify skill gaps in innovation sourcing, sustainability, and the influence of Industry 4.0 
on PSM. These skill gaps must be solved by education to increase buyers’ performance.  

Chapter 3 – Differentiating between direct and indirect material buyers to identify 
future skill requirements in PSM. Well-defined professional profiles, including specific 
skills for each profile, are a step towards higher professionalism and maturity in PSM. 
The global development towards digitalisation, Industry 4.0, globalisation, and attention 
to corporate social responsibility are promoting change in the purchasing organisation, 
addressing the first research objective of this dissertation. Professional profiles in PSM 
are a good starting point to manage these changes. These profiles need to be redefined 
to address specific competencies and responsibilities. This chapter compiles a list of 32 
essential purchasing skills for the future, showing a clear difference between direct and 
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educational means are identified and assessed to develop future competencies. Lastly, 
the chapter closes with a brief description of the dissertation structure.  

 

 

Figure 8 – Overview of the connection between all chapters of this dissertation 

Chapter 2 – Skill gaps in PSM evolving around Industry 4.0. Researchers expect shifts 
in purchasing objectives, the working environment, and tasks due to changes in the 
business environment. This chapter addresses the first research objective and aims to 
contribute to the PSM professional skills literature by defining current PSM 
professionals’ skill gaps as the difference between the acquired skill level and the 
perceived importance of the skill. Results show that current PSM professionals feel 
underqualified to extract the full potential of stakeholders in the supply base. The 
findings distinguish three buyer profiles, the junior, senior, and executive buyers, and 
identify skill gaps in innovation sourcing, sustainability, and the influence of Industry 4.0 
on PSM. These skill gaps must be solved by education to increase buyers’ performance.  

Chapter 3 – Differentiating between direct and indirect material buyers to identify 
future skill requirements in PSM. Well-defined professional profiles, including specific 
skills for each profile, are a step towards higher professionalism and maturity in PSM. 
The global development towards digitalisation, Industry 4.0, globalisation, and attention 
to corporate social responsibility are promoting change in the purchasing organisation, 
addressing the first research objective of this dissertation. Professional profiles in PSM 
are a good starting point to manage these changes. These profiles need to be redefined 
to address specific competencies and responsibilities. This chapter compiles a list of 32 
essential purchasing skills for the future, showing a clear difference between direct and 
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indirect material purchasers and their skill sets. 

Chapter 4 – Interpreting the Industry 4.0 future, addressing technology, business, 
society, and people. This chapter adopts a holistic perspective on Industry 4.0 and 
analyses its technological core, business implications, societal requirements, and people 
challenges. Furthermore, it pinpoints the interactions among these sub-domains. 
Therefore, hypotheses regarding Industry 4.0 have been developed that provide a 
differentiated and realistic picture of the developments. In terms of this dissertation’s 
second research objective, the study provides a series of building blocks that can be used 
as a set of tools for analysis and scenario building.  

Chapter 5 – Implementing Industry 4.0 Technologies: Future Roles in Purchasing and 
Supply Management. Recent technological advancements associated with Industry 4.0 
are altering the roles, responsibilities, and skill requirements of professionals. Hence, an 
increased focus on PSM practitioners’ specialisation and ability to adopt these new 
technologies is required. This chapter defines six new Industry 4.0 PSM roles to 
understand how Industry 4.0 changes can be implemented and harnessed. Basing these 
future roles on maturing and emerging technologies in PSM and adopting a human-
centred evolutionary approach, this chapter contributes to the third research objective 
by using the wider Industry 4.0 human resource management literature and the extant 
PSM skills literature. 

Chapter 6 – Defining future skills in purchasing and supply management as a 
microfoundation for digital transformation. This chapter addresses the booming 
phenomenon of digitalisation by addressing the skills needed in PSM. Therefore, by 
adopting a micro-foundation perspective, the future skill requirements to leverage the 
potential of technologies must be identified. Ultimately, nine future PSM skills have 
been identified and assessed. Furthermore, an overlooked phenomenon is unveiled, 
showing that relying only on technology skills is insufficient. Firms need employees with 
technology-oriented skills to succeed with digital transformation in a supply chain 
context. However, they will only be successful in seizing the chances if they combine 
these with enhanced relationship management and strategic thinking skills. This chapter 
contributes to the third research objective of this dissertation and supports firms in 
preparing their digitalisation strategy and developing their members’ skill base 
sequentially. 

Chapter 7 – Assessing serious games in PSM education. PSM is evolving due to the 
introduction of new technologies. Current study programmes need to be adjusted, and 
educational methods must be found to inculcate the future skills in PSM and to benefit 
from technology advancement. Thus, an online purchasing game has been developed. 
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Since this game is a substitute for existing traditional lectures, its use was tested. Based 
on the experimental methodology applied, it was found that students who played the 
game scored significantly higher in the examination. Furthermore, the design of the 
game was evaluated based on various criteria. Regarding the fourth research objective, 
it has been shown that serious games are useful to deepen understanding of purchasing 
and to develop purchasing skills.  

Chapter 8 – Developing a human resources development model for lifelong learning 
in PSM. In the PSM domain, organisational performance is determined by the 
competencies of purchasing professionals. Recent publications have addressed the skills 
that professionals need to meet purchasing objectives and manage the challenges of 
increasing digitalisation. However, little research has been forthcoming on how these 
skills are taught, and especially on how the current workforce is trained. Therefore, a 
human resource development model for continuous learning has been developed. Thus, 
this chapter provides a systematic approach to increasing purchasing maturity by using 
specific purchasing roles, allocating responsibilities and skill sets, and identifying suitable 
education programmes. Thus, the eighth chapter addresses the fourth research 
objective of this dissertation. 

In the following, an overview of all research questions and approaches included in 
this dissertation is presented in Table 2. 
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indirect material purchasers and their skill sets. 

Chapter 4 – Interpreting the Industry 4.0 future, addressing technology, business, 
society, and people. This chapter adopts a holistic perspective on Industry 4.0 and 
analyses its technological core, business implications, societal requirements, and people 
challenges. Furthermore, it pinpoints the interactions among these sub-domains. 
Therefore, hypotheses regarding Industry 4.0 have been developed that provide a 
differentiated and realistic picture of the developments. In terms of this dissertation’s 
second research objective, the study provides a series of building blocks that can be used 
as a set of tools for analysis and scenario building.  

Chapter 5 – Implementing Industry 4.0 Technologies: Future Roles in Purchasing and 
Supply Management. Recent technological advancements associated with Industry 4.0 
are altering the roles, responsibilities, and skill requirements of professionals. Hence, an 
increased focus on PSM practitioners’ specialisation and ability to adopt these new 
technologies is required. This chapter defines six new Industry 4.0 PSM roles to 
understand how Industry 4.0 changes can be implemented and harnessed. Basing these 
future roles on maturing and emerging technologies in PSM and adopting a human-
centred evolutionary approach, this chapter contributes to the third research objective 
by using the wider Industry 4.0 human resource management literature and the extant 
PSM skills literature. 

Chapter 6 – Defining future skills in purchasing and supply management as a 
microfoundation for digital transformation. This chapter addresses the booming 
phenomenon of digitalisation by addressing the skills needed in PSM. Therefore, by 
adopting a micro-foundation perspective, the future skill requirements to leverage the 
potential of technologies must be identified. Ultimately, nine future PSM skills have 
been identified and assessed. Furthermore, an overlooked phenomenon is unveiled, 
showing that relying only on technology skills is insufficient. Firms need employees with 
technology-oriented skills to succeed with digital transformation in a supply chain 
context. However, they will only be successful in seizing the chances if they combine 
these with enhanced relationship management and strategic thinking skills. This chapter 
contributes to the third research objective of this dissertation and supports firms in 
preparing their digitalisation strategy and developing their members’ skill base 
sequentially. 

Chapter 7 – Assessing serious games in PSM education. PSM is evolving due to the 
introduction of new technologies. Current study programmes need to be adjusted, and 
educational methods must be found to inculcate the future skills in PSM and to benefit 
from technology advancement. Thus, an online purchasing game has been developed. 
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Since this game is a substitute for existing traditional lectures, its use was tested. Based 
on the experimental methodology applied, it was found that students who played the 
game scored significantly higher in the examination. Furthermore, the design of the 
game was evaluated based on various criteria. Regarding the fourth research objective, 
it has been shown that serious games are useful to deepen understanding of purchasing 
and to develop purchasing skills.  

Chapter 8 – Developing a human resources development model for lifelong learning 
in PSM. In the PSM domain, organisational performance is determined by the 
competencies of purchasing professionals. Recent publications have addressed the skills 
that professionals need to meet purchasing objectives and manage the challenges of 
increasing digitalisation. However, little research has been forthcoming on how these 
skills are taught, and especially on how the current workforce is trained. Therefore, a 
human resource development model for continuous learning has been developed. Thus, 
this chapter provides a systematic approach to increasing purchasing maturity by using 
specific purchasing roles, allocating responsibilities and skill sets, and identifying suitable 
education programmes. Thus, the eighth chapter addresses the fourth research 
objective of this dissertation. 

In the following, an overview of all research questions and approaches included in 
this dissertation is presented in Table 2. 
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Table 2 – Overview of research questions and approaches included in this dissertation 
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1.6.  Outline of the dissertation 
The core of this dissertation consists of articles that have been presented during double-
blind reviewed conferences and partly published in books or academic peer-reviewed 
journals. The dissertation begins with two articles addressing current skill gaps and 
causes of changing skill requirements. Next, the framework of a future industry 
paradigm, Industry 4.0, is discussed. The third part of this research, presented in 
chapters 5 and 6, addresses the future roles and skills in PSM. Lastly, the dissertation 
closes with two chapters addressing the educational means to achieve lifelong learning 
in PSM. Figure 9 presents the structure of the dissertation and how the papers come 
together, resulting in the common thread of this research project.  

 

 

Figure 9 – Outline of the dissertation 

 

1.7. References 
References can be found on page 253.  
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Table 2 – Overview of research questions and approaches included in this dissertation 
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1.6.  Outline of the dissertation 
The core of this dissertation consists of articles that have been presented during double-
blind reviewed conferences and partly published in books or academic peer-reviewed 
journals. The dissertation begins with two articles addressing current skill gaps and 
causes of changing skill requirements. Next, the framework of a future industry 
paradigm, Industry 4.0, is discussed. The third part of this research, presented in 
chapters 5 and 6, addresses the future roles and skills in PSM. Lastly, the dissertation 
closes with two chapters addressing the educational means to achieve lifelong learning 
in PSM. Figure 9 presents the structure of the dissertation and how the papers come 
together, resulting in the common thread of this research project.  

 

 

Figure 9 – Outline of the dissertation 

 

1.7. References 
References can be found on page 253.  
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This chapter addresses this dissertation's first research objective by identifying the 
current skill gaps of PSM professionals. Compared to other dissertation projects, this 
dissertation does not start with a detailed literature review of the research topic but is 
introduced by analysing survey data from an online European purchasing skills survey 
(project PERFECT) – the larger Erasmus+ project aimed to identify the skills of purchasers 
to design new academic learning objectives. Through the results of this inductive 
approach, PSM skill gaps were addressed as the difference between the acquired skill 
level and its perceived importance. This approach assumes that larger skill gaps for skills 
of high importance are triggered by the future expectations of the professionals and 
need to be solved if the performance of firms is to be increased. Thus, the study provides 
the first empirical evidence on how skill requirements in PSM change according to 
changing PSM objectives and changes within the business environment. In later 
segments of this dissertation, the changing skill requirements stemming from 
digitalisation of the field towards Industry 4.0 will be addressed in greater detail. In 
doing so, it answers sub-question 1 of the dissertation: What are the causes of changing 
skill requirements in PSM? Chapter 1 is written as an individual paper. Its contributions 
to the dissertation are further discussed at the end of the dissertation. 

 

 

The main part of this chapter has been published as a book chapter in Supply 
Management Research in 2022 by V. Delke, H. Schiele, and W. Buchholz. The chapter 

contains minor textual changes from the original. A previous version has been 
submitted to the 29th IPSERA Conference. 
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Abstract 

In today’s world, the human-centric PSM discipline is strategically important for the 
success of firms. Scholars have been addressing PSM professionals’ skills and providing 
practitioners with academic insights. Researchers expect shifts in purchasing objectives, 
working environment, and tasks due to changes in the business environment. This 
chapter aims to contribute to the PSM professional skills literature by defining current 
PSM professionals’ skill gaps as the difference between the acquired skill level and the 
perceived importance of the skill. Therefore, a multinational European survey has been 
undertaken. Results show that current PSM professionals feel underqualified to extract 
the full potential of stakeholders in the supply base. The findings also distinguish three 
buyer profiles – the junior, senior and executive buyers – and identify skill gaps on 
innovation sourcing, sustainability, and the influence of Industry 4.0 on PSM. These skill 
gaps must be solved by deploying suitable educational methods to increase buyers’ 
performance. Here, education professionals are faced with the challenge of training 
current professionals and future PSM students. 
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2.1.  Introduction: Identifying current PSM skill gaps 
Many scholars in the business, management, and accounting field focus on improving 
business performance, recognising the purchasing function as a significant contributor 
to business success (Nair et al., 2015; Reinecke et al., 2007). In the PSM discipline, human 
capital is strategically important for firms’ success (Hohenstein et al., 2014b; Eltantawy 
et al., 2009; Knight et al., 2014). Here, the function itself does not make the difference 
but the people who work in purchasing (Knight et al., 2014). Purchasers contribute to 
business performance by managing supply risk, leveraging innovation capabilities, 
establishing long-term relations, and reducing costs (Feisel et al., 2011; Caniato et al., 
2014; Schiele, 2010). Striving for greater maturity and professionalism in PSM, scholars 
address PSM professionals’ skills and provide practitioners with academic insights 
(Eltantawy et al., 2009; Knight et al., 2014; Feisel et al., 2011). These research findings 
have facilitated the definition of specific skills needed in purchasing. In the current 
research domain, sophisticated models are available to distinguish the different skills in 
the field. One model that is often used to classify skills is the work of Tassabehji and 
Moorhouse (2008), distinguishing between technical, interpersonal, internal/external 
enterprise, and strategic business skills in PSM. The work of Karttunen (2018) and Bals 
et al. (2019) presented a detailed review of PSM-related skills and compiled a list of 
current and future skills in PSM.  

Recent literature on purchasing skills has identified the skills necessary to meet 
specific objectives. With the shift from operative to strategic objectives, the skill-related 
literature is taking a broader perspective into account (Giunipero et al., 2006). Two 
examples of the currently discussed strategic objectives address sustainability concerns 
and innovation sourcing from suppliers (Legenvre and Gualandris, 2018; Johnsen et al., 
2014). These changing objectives are reflected in the latest research addressing 
competencies in PSM. Examples include the work of Schulze and Bals (2020), who 
identified the competencies needed for sustainable purchasing and supply management 
(SPSM). Furthermore, studies have addressed the mechanisms and requirements 
behind innovation sourcing success (Bals et al., 2019; Legenvre and Gualandris, 2018). 
Providing a rounded picture of progress to date, Stek and Schiele (2021) identify the 
necessary and sufficient purchasing skills leading to success according to seven 
purchasing objectives.  

However, research results on PSM competencies are scattered, and research on the 
skills needed by specific purchasing roles or job profiles is limited (Faes et al., 2001; 
Knight et al., 2014; Mulder et al., 2005). Therefore, the aforementioned research 
directions would profit from a competencies perspective that includes specific 
responsibilities and accessory skill profiles (Schiele, 2019). Here, Webster Jr and Wind 
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(1972) originally identified five roles in the buying centre, but these roles do not consider 
the changed purchasing environment. Now is a good time to update purchasing roles 
according to recent findings and changes in the PSM environment.  

This good timing stems from the fact that research is needed to revise previously 
addressed PSM skills according to changes in the working environment of purchasing 
professionals. It is impossible to assume that the changing industry, where a shift 
towards a so-called Industry 4.0 is observed, will not influence the task of purchasing 
professionals. Starting with the implementation of e-procurement and e-sourcing 
systems (Gebauer and Segev, 2000), more advanced technologies, such as the Internet 
of things (IoT), big data processing, and artificial intelligence, will have a significant 
influence on the purchasing task (Lasi et al., 2014; Allal-Chérif et al., 2021; Glas and 
Kleemann, 2016). Based on the assumption of a changing industry environment and PSM 
workspace, the skill sets of PSM professionals will be required to adapt. However, it is 
still questionable how skill profiles in an Industry 4.0 environment will be defined. For 
example, in the supply chain management field, Liboni et al. (2019) do not see any 
technical competencies in a self-controlled manufacturing and logistics environment. In 
PSM, researchers still see the technical competency requirements as important in 
managing, for example, automation and data analytics (Bals et al., 2019; Wehrle et al., 
2021) 

As a starting point to develop future purchasing skill profiles, this research aims to 
contribute to the PSM professional skills literature by defining current PSM skill gaps as 
the difference between the acquired skill level and the perceived importance of the skill. 
Thus, this study does not intend to identify the skills profile of an ideal buyer, as with 
Faes et al. (2001), nor does this research identify the skills necessary in PSM, as in the 
research of Stek and Schiele (2021). This study examines weaknesses in purchasing skill 
profiles based on individual skill assessments. Therefore, the research results can 
identify the shortcomings of educational programmes and support the development of 
teaching and training methods to overcome weaknesses. Secondly, the different gaps in 
PSM skills provide confirmation and the opportunity to explore future development 
expectations in PSM. Therefore, this chapter addresses the following research 
questions: 

• RQ1: What skill gaps currently exist in PSM? 
• RQ2: How do skill gaps relate to the level of purchasing professional experience?  
• RQ3: How do skill gaps relate to future developments in purchasing?  

 

These research questions will be addressed using data from a multinational survey 
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that analyses the characteristics of identified skill gaps. The findings centre on three 
main groups of perceived knowledge gaps: innovation in purchasing (innovation 
implementation and innovation sourcing), communication (stakeholder relationship 
management, communication, and customer orientation) and Industry 4.0-related skills, 
such as big data analytics. Interestingly, there is a correlation between the perceived 
importance of skills and the size of the gap – that is to say, purchasers feel the lack of 
knowledge, particular in important fields.  

The following section of the chapter continues with a literature review on PSM, with 
a special focus on PSM skills, purchasing objectives, and technological influences. Next, 
the methodology used is described, followed by the results of the data analysis. The 
results follow an interpretative approach emphasising qualitative empirical 
contributions instead of the artificial ‘bolting on’ of theory (Pagell and Wu, 2009; Knight 
and Johnsen, 2020). Lastly, the chapter closes with the research limitations and possible 
directions for future research. 

 

2.2.  Literature review: The future PSM environment requires different skill profiles 
22..22..11.. SSkkiillll--rreellaatteedd  rreesseeaarrcchh  iinn  PPSSMM  iiss  mmaattuurriinngg  iinnttoo  hhiigghheerr  ssppeecciiaalliissaattiioonn  
In this research, the required skills in purchasing are analysed, taking past and recent 
contextual changes in the PSM environment into account. Previous research has shown 
that the employees and their skills are essential resources for firms (Knight et al., 2014). 
Today’s purchasing professionals are specialists in their tasks and utilise their skills to 
boost a firm’s performance and competitiveness (Reinecke et al., 2007). Hence, scholars 
see a direct link between the skills and practices of buyers and the firm’s capabilities 
(Eltantawy et al., 2009). Over the last three decades, the number of scientific PSM 
publications on the skills of purchasing professionals has been substantial. Stek and 
Schiele (2021) identify 33 articles on PSM skills and skill sets, showing that past research 
lacks a consensus in skill-related research. Moreover, the implications of a changing 
purchasing environment on purchasing objectives and the working environment of 
professionals are clear. This chapter focuses on the specific skills, both technical and 
industrial, that are necessary to generate efficiency in purchasing. Here, “skills” are 
viewed as abilities learned by practice or knowledge acquisition (Carr and Smeltzer, 
2000; Eltantawy et al., 2009).  

Putting the contributions to skill-related research in PSM into a nutshell, earlier 
research has focused on identifying and categorising skills in purchasing (Eltantawy et 
al., 2009; Tassabehji and Moorhouse, 2008). Here, the work of Tassabehji and 
Moorhouse (2008) identified and clustered various technical, interpersonal, internal, 
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(1972) originally identified five roles in the buying centre, but these roles do not consider 
the changed purchasing environment. Now is a good time to update purchasing roles 
according to recent findings and changes in the PSM environment.  

This good timing stems from the fact that research is needed to revise previously 
addressed PSM skills according to changes in the working environment of purchasing 
professionals. It is impossible to assume that the changing industry, where a shift 
towards a so-called Industry 4.0 is observed, will not influence the task of purchasing 
professionals. Starting with the implementation of e-procurement and e-sourcing 
systems (Gebauer and Segev, 2000), more advanced technologies, such as the Internet 
of things (IoT), big data processing, and artificial intelligence, will have a significant 
influence on the purchasing task (Lasi et al., 2014; Allal-Chérif et al., 2021; Glas and 
Kleemann, 2016). Based on the assumption of a changing industry environment and PSM 
workspace, the skill sets of PSM professionals will be required to adapt. However, it is 
still questionable how skill profiles in an Industry 4.0 environment will be defined. For 
example, in the supply chain management field, Liboni et al. (2019) do not see any 
technical competencies in a self-controlled manufacturing and logistics environment. In 
PSM, researchers still see the technical competency requirements as important in 
managing, for example, automation and data analytics (Bals et al., 2019; Wehrle et al., 
2021) 

As a starting point to develop future purchasing skill profiles, this research aims to 
contribute to the PSM professional skills literature by defining current PSM skill gaps as 
the difference between the acquired skill level and the perceived importance of the skill. 
Thus, this study does not intend to identify the skills profile of an ideal buyer, as with 
Faes et al. (2001), nor does this research identify the skills necessary in PSM, as in the 
research of Stek and Schiele (2021). This study examines weaknesses in purchasing skill 
profiles based on individual skill assessments. Therefore, the research results can 
identify the shortcomings of educational programmes and support the development of 
teaching and training methods to overcome weaknesses. Secondly, the different gaps in 
PSM skills provide confirmation and the opportunity to explore future development 
expectations in PSM. Therefore, this chapter addresses the following research 
questions: 

• RQ1: What skill gaps currently exist in PSM? 
• RQ2: How do skill gaps relate to the level of purchasing professional experience?  
• RQ3: How do skill gaps relate to future developments in purchasing?  

 

These research questions will be addressed using data from a multinational survey 
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that analyses the characteristics of identified skill gaps. The findings centre on three 
main groups of perceived knowledge gaps: innovation in purchasing (innovation 
implementation and innovation sourcing), communication (stakeholder relationship 
management, communication, and customer orientation) and Industry 4.0-related skills, 
such as big data analytics. Interestingly, there is a correlation between the perceived 
importance of skills and the size of the gap – that is to say, purchasers feel the lack of 
knowledge, particular in important fields.  

The following section of the chapter continues with a literature review on PSM, with 
a special focus on PSM skills, purchasing objectives, and technological influences. Next, 
the methodology used is described, followed by the results of the data analysis. The 
results follow an interpretative approach emphasising qualitative empirical 
contributions instead of the artificial ‘bolting on’ of theory (Pagell and Wu, 2009; Knight 
and Johnsen, 2020). Lastly, the chapter closes with the research limitations and possible 
directions for future research. 

 

2.2.  Literature review: The future PSM environment requires different skill profiles 
22..22..11.. SSkkiillll--rreellaatteedd  rreesseeaarrcchh  iinn  PPSSMM  iiss  mmaattuurriinngg  iinnttoo  hhiigghheerr  ssppeecciiaalliissaattiioonn  
In this research, the required skills in purchasing are analysed, taking past and recent 
contextual changes in the PSM environment into account. Previous research has shown 
that the employees and their skills are essential resources for firms (Knight et al., 2014). 
Today’s purchasing professionals are specialists in their tasks and utilise their skills to 
boost a firm’s performance and competitiveness (Reinecke et al., 2007). Hence, scholars 
see a direct link between the skills and practices of buyers and the firm’s capabilities 
(Eltantawy et al., 2009). Over the last three decades, the number of scientific PSM 
publications on the skills of purchasing professionals has been substantial. Stek and 
Schiele (2021) identify 33 articles on PSM skills and skill sets, showing that past research 
lacks a consensus in skill-related research. Moreover, the implications of a changing 
purchasing environment on purchasing objectives and the working environment of 
professionals are clear. This chapter focuses on the specific skills, both technical and 
industrial, that are necessary to generate efficiency in purchasing. Here, “skills” are 
viewed as abilities learned by practice or knowledge acquisition (Carr and Smeltzer, 
2000; Eltantawy et al., 2009).  

Putting the contributions to skill-related research in PSM into a nutshell, earlier 
research has focused on identifying and categorising skills in purchasing (Eltantawy et 
al., 2009; Tassabehji and Moorhouse, 2008). Here, the work of Tassabehji and 
Moorhouse (2008) identified and clustered various technical, interpersonal, internal, 
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and external enterprise and strategic business skills. Prior research focused on 
identifying the skills purchasing professionals need to provide companies with the 
materials required – for example, components for production, at the right moment, in 
sufficient quality, and at the lowest cost (Carr and Smeltzer, 2000; Cousins et al., 2006). 
While purchasing objectives were changing from an operational task to a strategic 
activity, addressed in detail within the next section, the scope of competency-oriented 
research has also changed towards identifying a wider range of skills (Giunipero et al., 
2006). A deeper understanding of PSM skills can be found in the literature review of 
Karttunen (2018) and the work of Bals et al. (2019). 

In addition to the more qualitative studies on identifying the different skills in 
purchasing, scholars, over recent years, have started to investigate the skills required of 
purchasing professionals with more quantitative approaches in order to identify specific 
skill sets to meet purchasing objectives (Faes et al., 2001; Mulder et al., 2005; Tatham 
et al., 2017; Trent and Monczka, 2003). The field shifted from operational to strategic 
targets (Tchokogué et al., 2017; Luzzini and Ronchi, 2016), addressing different 
purchasing objectives. The research of Tchokogué et al. (2017) points to a sequence in 
the development of purchasing from operative towards strategic objectives, showing a 
shift in competencies based on the targeted objectives. The presented research 
addresses two examples of strategic purchasing objectives and related skills, elaborating 
on the skills needed for matters of sustainability and innovation sourcing (or early 
supplier involvement, ESI).  

Lastly, it has been shown that an all-around skill profile for a purchaser does not 
exist, but the skills depend on the goods and services that are being sourced (Knight et 
al., 2014), the purchaser's job profile (Mulder et al., 2005), and specific purchasing 
objectives (Stek and Schiele, 2021). Therefore, previous research on purchasing roles, - 
for instance, the work of Webster Jr and Wind (1972) – needs to be re-evaluated in 
response to recent contextual changes. Based on higher specialisation in purchasing, for 
example, the roles suggested by Schiele (2019) help to reorganise human resource 
management in the field by developing roles that include responsibilities and skill 
profiles. The next paragraph addresses skills requirements due to shifting purchasing 
objectives and the changing work environment of purchasing professionals.  

 

22..22..22.. SShhiiffttiinngg  ppuurrcchhaassiinngg  oobbjjeeccttiivveess  sshhaappee  sskkiillll  rreeqquuiirreemmeennttss  
The purchasing profession has developed a strategic function, utilising the company’s 
resources to increase a firm’s performance (Giunipero et al., 2006; Kauffman, 2002). The 
two strategic objectives of purchasing that will be addressed are matters of 
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sustainability and innovation sourcing. Regarding sustainability concerns in the supply 
chains of firms, the PSM function is in a prime position to manage stakeholders to fulfil 
objectives (Schulze and Bals, 2020). Therefore, purchasing activities and processes 
should focus on sustainability (Johnsen et al., 2014), moving towards circular supply 
chains (De Angelis et al., 2018). Thus, PSM needs to acquire the organisational 
capabilities and individual competencies to meet sustainability targets (Marshall et al., 
2015; Pagell and Wu, 2009; Schulze et al., 2019). From an individual competency 
perspective, Schulze and Bals (2020) address specific skills for sustainability based on 
findings from a Delphi study.   

Secondly, scholars emphasise the usefulness of collaborative innovation approaches 
with suppliers (Felin and Zenger, 2014; Laursen and Salter, 2014). Consequently, the 
contribution of purchasing has been identified, resulting in a key role for procurement 
in the innovation process – for example,  an interface role and economic activities 
(Homfeldt et al., 2017).  Recently, start-ups have received growing attention as a specific 
knowledge provider for firms (Zaremba et al., 2016; Homfeldt et al., 2019). Purchasing 
professionals need an adequate set of skills to succeed in earlier supplier involvement 
in new product development projects (Schiele, 2010). Here, Legenvre and Gualandris 
(2018) addressed the critical capabilities for innovation sourcing success. Furthermore, 
Kiratli et al. (2016) analyse the impact of creativity in changing cross-functional teams. 
In the context of multiple purchasing objectives, Stek and Schiele (2021) elaborate on 
the skills leading to success in innovation sourcing. 

 

22..22..33.. TTeecchhnnoollooggyy  aaddvvaanncceemmeenntt  ddrriivveess  cchhaannggiinngg  wwoorrkk  eennvviirroonnmmeenntt  iinn  PPSSMM  
Scholars have identified technologies that shift the industry environment towards a new 
industry paradigm. These emerging technologies include, for example, blockchain 
technology, cyber–physical systems, big data analytics, and artificial intelligence (Torn 
et al., 2018). To promote further understanding, Schiele and Torn (2020, p. 6) define the 
future industry paradigm: ‘Industry 4.0 is characterised by cyber-physical systems with 
autonomous machine-to-machine communication,’ where emerging technologies will 
directly impact the purchasing department (Schiele and Torn, 2020), creating new 
challenges and opportunities in the field. These new challenges and opportunities will 
require purchasing professionals to develop specific skills. 

Currently, e-procurement systems have started to manage the operational ordering of 
parts and products, but human interaction is often needed (Zunk et al., 2014). E-
procurement systems need to be deployed to support procurement professionals by 
managing orders and suppliers, reducing their involvement in operational tasks, and 
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and external enterprise and strategic business skills. Prior research focused on 
identifying the skills purchasing professionals need to provide companies with the 
materials required – for example, components for production, at the right moment, in 
sufficient quality, and at the lowest cost (Carr and Smeltzer, 2000; Cousins et al., 2006). 
While purchasing objectives were changing from an operational task to a strategic 
activity, addressed in detail within the next section, the scope of competency-oriented 
research has also changed towards identifying a wider range of skills (Giunipero et al., 
2006). A deeper understanding of PSM skills can be found in the literature review of 
Karttunen (2018) and the work of Bals et al. (2019). 

In addition to the more qualitative studies on identifying the different skills in 
purchasing, scholars, over recent years, have started to investigate the skills required of 
purchasing professionals with more quantitative approaches in order to identify specific 
skill sets to meet purchasing objectives (Faes et al., 2001; Mulder et al., 2005; Tatham 
et al., 2017; Trent and Monczka, 2003). The field shifted from operational to strategic 
targets (Tchokogué et al., 2017; Luzzini and Ronchi, 2016), addressing different 
purchasing objectives. The research of Tchokogué et al. (2017) points to a sequence in 
the development of purchasing from operative towards strategic objectives, showing a 
shift in competencies based on the targeted objectives. The presented research 
addresses two examples of strategic purchasing objectives and related skills, elaborating 
on the skills needed for matters of sustainability and innovation sourcing (or early 
supplier involvement, ESI).  

Lastly, it has been shown that an all-around skill profile for a purchaser does not 
exist, but the skills depend on the goods and services that are being sourced (Knight et 
al., 2014), the purchaser's job profile (Mulder et al., 2005), and specific purchasing 
objectives (Stek and Schiele, 2021). Therefore, previous research on purchasing roles, - 
for instance, the work of Webster Jr and Wind (1972) – needs to be re-evaluated in 
response to recent contextual changes. Based on higher specialisation in purchasing, for 
example, the roles suggested by Schiele (2019) help to reorganise human resource 
management in the field by developing roles that include responsibilities and skill 
profiles. The next paragraph addresses skills requirements due to shifting purchasing 
objectives and the changing work environment of purchasing professionals.  

 

22..22..22.. SShhiiffttiinngg  ppuurrcchhaassiinngg  oobbjjeeccttiivveess  sshhaappee  sskkiillll  rreeqquuiirreemmeennttss  
The purchasing profession has developed a strategic function, utilising the company’s 
resources to increase a firm’s performance (Giunipero et al., 2006; Kauffman, 2002). The 
two strategic objectives of purchasing that will be addressed are matters of 
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sustainability and innovation sourcing. Regarding sustainability concerns in the supply 
chains of firms, the PSM function is in a prime position to manage stakeholders to fulfil 
objectives (Schulze and Bals, 2020). Therefore, purchasing activities and processes 
should focus on sustainability (Johnsen et al., 2014), moving towards circular supply 
chains (De Angelis et al., 2018). Thus, PSM needs to acquire the organisational 
capabilities and individual competencies to meet sustainability targets (Marshall et al., 
2015; Pagell and Wu, 2009; Schulze et al., 2019). From an individual competency 
perspective, Schulze and Bals (2020) address specific skills for sustainability based on 
findings from a Delphi study.   

Secondly, scholars emphasise the usefulness of collaborative innovation approaches 
with suppliers (Felin and Zenger, 2014; Laursen and Salter, 2014). Consequently, the 
contribution of purchasing has been identified, resulting in a key role for procurement 
in the innovation process – for example,  an interface role and economic activities 
(Homfeldt et al., 2017).  Recently, start-ups have received growing attention as a specific 
knowledge provider for firms (Zaremba et al., 2016; Homfeldt et al., 2019). Purchasing 
professionals need an adequate set of skills to succeed in earlier supplier involvement 
in new product development projects (Schiele, 2010). Here, Legenvre and Gualandris 
(2018) addressed the critical capabilities for innovation sourcing success. Furthermore, 
Kiratli et al. (2016) analyse the impact of creativity in changing cross-functional teams. 
In the context of multiple purchasing objectives, Stek and Schiele (2021) elaborate on 
the skills leading to success in innovation sourcing. 

 

22..22..33.. TTeecchhnnoollooggyy  aaddvvaanncceemmeenntt  ddrriivveess  cchhaannggiinngg  wwoorrkk  eennvviirroonnmmeenntt  iinn  PPSSMM  
Scholars have identified technologies that shift the industry environment towards a new 
industry paradigm. These emerging technologies include, for example, blockchain 
technology, cyber–physical systems, big data analytics, and artificial intelligence (Torn 
et al., 2018). To promote further understanding, Schiele and Torn (2020, p. 6) define the 
future industry paradigm: ‘Industry 4.0 is characterised by cyber-physical systems with 
autonomous machine-to-machine communication,’ where emerging technologies will 
directly impact the purchasing department (Schiele and Torn, 2020), creating new 
challenges and opportunities in the field. These new challenges and opportunities will 
require purchasing professionals to develop specific skills. 

Currently, e-procurement systems have started to manage the operational ordering of 
parts and products, but human interaction is often needed (Zunk et al., 2014). E-
procurement systems need to be deployed to support procurement professionals by 
managing orders and suppliers, reducing their involvement in operational tasks, and 
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facilitating greater involvement in strategic tasks (Johnson et al., 2007). From a risk 
management perspective, new technologies, such as blockchain, can enhance the 
process's clarity by creating a truly transparent supply chain (Tapscott and Tapscott, 
2017).  

Furthermore, looking to the future of purchasing, algorithms based on artificial 
intelligence can support the planning and forecasting of demand (Bohanec et al., 2017; 
Allal-Chérif et al., 2021). In this context, relying on big data analytics can reduce the work 
related to operational planning decisions and can improve demand forecasting accuracy 
(Srai and Lorentz, 2019). New technologies can support the identification and selection 
of suppliers using sophisticated text mining, data analysis through artificial intelligence, 
and interactive communication bots (Schiele and Torn, 2020; Lorentz et al., 2021). 
Artificial intelligence helps to analyse similar requests for past quotations, learns from 
the data provided, improves the preparation process, and extracts a more extensive 
range of suppliers (Schiele and Torn, 2020; Allal-Chérif et al., 2021). In a future industry 
scenario, well-coded algorithms can take over a significant part of the offer pre-selection 
process, leaving purchasing professionals with the strategic role of preparing rather than 
executing the process (Lorentz et al., 2021). Therefore, artificial intelligence supports, 
for example, the design and execution of negotiations (Schulze-Horn et al., 2020). 

 

22..22..44.. AAddddrreessssiinngg  rreecceenntt  iiddeennttiiffiieedd  aanndd  cclluusstteerreedd  sskkiillllss  iinn  PPSSMM  
To identify and assess the future skills of purchasing professionals, the addressed skills 
are limited to the skills presented in the research of Stek and Schiele (2021). The list of 
skills overlaps with the literature review of Karttunen (2018) and the qualitative study 
by Bals et al. (2019), which identified and clustered recent skills according to the 
framework of Tassabehji and Moorhouse (2008). Furthermore, in the context of this 
research, it is the ‘hard skills’ of purchasing professionals rather than their ‘soft skills’, 
which include specific interpersonal skills and intrapersonal traits, that are being 
analysed (Heckman and Kautz, 2012). This limitation aligns with the educational 
literature and supports the research objective to identify skills trained in PSM-related 
courses (Laker and Powell, 2011; Stek and Schiele, 2021). Further details on the excluded 
“soft skills” are addressed in the work of Stek (2021). 

In 2018, the items in the skills survey were derived from the purchasing maturity 
model of Schiele (2007) and the first two intellectual outputs of the Erasmus+ project 
PERFECT (PERFECT, 2016; PERFECT, 2017). The corresponding references are presented 
in Table 3, and the full description of the skills is shown in Appendix 1. Further details 
are presented in the work of Stek and Schiele (2021). 
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Table 3 – Literature references for the survey items 

References for the survey items 

Erpenbeck and Scharnhorst (2005) 

Giunipero (2000) 

Heyse et al. (2004) 

Miemczyk et al. (2012) 

Luzzini and Ronchi (2011) 

Mulder et al. (2005) 

Schiele (2007) 

Tassabehji and Moorhouse (2008) 

Tate et al. (2010) 

Waller and Fawcett (2013) 

Wieland and Wallenburg (2012) 

 

2.3.  Research design: Identifying skill gaps based on a multinational European survey 
This study uses survey data from an online European purchasing skills survey (project 
PERFECT) – the larger Erasmus+ project aimed at identifying the skills of purchasers to 
design new academic learning objectives. Before distribution, the survey was pre-tested 
with six PSM professionals. At the end of 2017, about 3,200 professionals in the field of 
PSM were asked to participate in a survey study (n=581/response: >18%) through 
LinkedIn.com. The survey addressed different items of interest, including various 
contextual questions, addressing the industry, work experience, gender, age and 
purchasing objectives. In the main part of the survey, participants self-rated the current 
skill level related to their task according to 88 different skills. A term and short 
description of the skill were presented to survey respondents (see Appendix 1). Next, 
respondents were asked to evaluate their skill level according to the question: ‘What is 
your competency for this task?’ and to rate their competency level based on a 5-point 
Likert scale (‘no competency’ to ‘training others in this competency’). In addition, 
participants self-rated the importance of the same 88 skills in fulfilling their tasks in the 
position they held. Here, the importance of each skill was assessed based on the 
question: ‘Is this competency important for your current job?’ and evaluated by the 
respondent on a 5-point Likert scale (‘unimportant’ to ‘very important’). Rating 
competency levels  and the importance of skills on a Likert scale is common and has 
been carried out in previous research in the field (Tatham et al., 2017; Faes et al., 2001).  

The sample was split into three clusters to understand how skill gaps are distributed 
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facilitating greater involvement in strategic tasks (Johnson et al., 2007). From a risk 
management perspective, new technologies, such as blockchain, can enhance the 
process's clarity by creating a truly transparent supply chain (Tapscott and Tapscott, 
2017).  

Furthermore, looking to the future of purchasing, algorithms based on artificial 
intelligence can support the planning and forecasting of demand (Bohanec et al., 2017; 
Allal-Chérif et al., 2021). In this context, relying on big data analytics can reduce the work 
related to operational planning decisions and can improve demand forecasting accuracy 
(Srai and Lorentz, 2019). New technologies can support the identification and selection 
of suppliers using sophisticated text mining, data analysis through artificial intelligence, 
and interactive communication bots (Schiele and Torn, 2020; Lorentz et al., 2021). 
Artificial intelligence helps to analyse similar requests for past quotations, learns from 
the data provided, improves the preparation process, and extracts a more extensive 
range of suppliers (Schiele and Torn, 2020; Allal-Chérif et al., 2021). In a future industry 
scenario, well-coded algorithms can take over a significant part of the offer pre-selection 
process, leaving purchasing professionals with the strategic role of preparing rather than 
executing the process (Lorentz et al., 2021). Therefore, artificial intelligence supports, 
for example, the design and execution of negotiations (Schulze-Horn et al., 2020). 
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To identify and assess the future skills of purchasing professionals, the addressed skills 
are limited to the skills presented in the research of Stek and Schiele (2021). The list of 
skills overlaps with the literature review of Karttunen (2018) and the qualitative study 
by Bals et al. (2019), which identified and clustered recent skills according to the 
framework of Tassabehji and Moorhouse (2008). Furthermore, in the context of this 
research, it is the ‘hard skills’ of purchasing professionals rather than their ‘soft skills’, 
which include specific interpersonal skills and intrapersonal traits, that are being 
analysed (Heckman and Kautz, 2012). This limitation aligns with the educational 
literature and supports the research objective to identify skills trained in PSM-related 
courses (Laker and Powell, 2011; Stek and Schiele, 2021). Further details on the excluded 
“soft skills” are addressed in the work of Stek (2021). 

In 2018, the items in the skills survey were derived from the purchasing maturity 
model of Schiele (2007) and the first two intellectual outputs of the Erasmus+ project 
PERFECT (PERFECT, 2016; PERFECT, 2017). The corresponding references are presented 
in Table 3, and the full description of the skills is shown in Appendix 1. Further details 
are presented in the work of Stek and Schiele (2021). 
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2.3.  Research design: Identifying skill gaps based on a multinational European survey 
This study uses survey data from an online European purchasing skills survey (project 
PERFECT) – the larger Erasmus+ project aimed at identifying the skills of purchasers to 
design new academic learning objectives. Before distribution, the survey was pre-tested 
with six PSM professionals. At the end of 2017, about 3,200 professionals in the field of 
PSM were asked to participate in a survey study (n=581/response: >18%) through 
LinkedIn.com. The survey addressed different items of interest, including various 
contextual questions, addressing the industry, work experience, gender, age and 
purchasing objectives. In the main part of the survey, participants self-rated the current 
skill level related to their task according to 88 different skills. A term and short 
description of the skill were presented to survey respondents (see Appendix 1). Next, 
respondents were asked to evaluate their skill level according to the question: ‘What is 
your competency for this task?’ and to rate their competency level based on a 5-point 
Likert scale (‘no competency’ to ‘training others in this competency’). In addition, 
participants self-rated the importance of the same 88 skills in fulfilling their tasks in the 
position they held. Here, the importance of each skill was assessed based on the 
question: ‘Is this competency important for your current job?’ and evaluated by the 
respondent on a 5-point Likert scale (‘unimportant’ to ‘very important’). Rating 
competency levels  and the importance of skills on a Likert scale is common and has 
been carried out in previous research in the field (Tatham et al., 2017; Faes et al., 2001).  

The sample was split into three clusters to understand how skill gaps are distributed 
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within the sample based on buyers’ experience levels. Therefore, the presented 
research used only 564 cases from the sample of 581 responses due to missing data on 
the buyers’ experience level. To distinguish the clusters, two methods were applied. The 
first method was based on cluster analysis to determine the experience threshold 
between the clusters. Here, the cluster analysis was based on the sample’s competency 
level, identifying three clusters of buyers using Ward’s method (Field, 2018). The cluster 
analysis results from the sample indicated that the average experience level of junior, 
senior, and executive buyers was 1 to 9 years, 10 to 19 years, and more than 19 years, 
respectively (see Appendix 2). Since the identified experience levels seemed rather high 
for the junior and senior buyers, a second method was applied and used in the final 
analysis (see Table 4).  Here, the junior buyer was categorised as a buyer with less 
experience (0-4 years), the senior buyer as experienced (5-15 years), and the executive 
with significant experience (more than 15 years). 

 

Table 4 – Cluster characteristics 
Experience Junior buyer Senior buyer Executive buyer 
0 – 4 years 114 20.2% 0 0.0% 0 0.0% 
5 – 9 years 0 0.0% 98 17.4% 0 0.0% 

10 – 14 years 0 0.0% 117 20.7% 0 0.0% 
15 – 19 years 0 0.0% 0 0.0% 96 17.0% 
20 – 24 years 0 0.0% 0 0.0% 66 11.7% 
25 – 29 years 0 0.0% 0 0.0% 50 8.9% 
30 – 34 years 0 0.0% 0 0.0% 16 2.8% 
35 – 40 years 0 0.0% 0 0.0% 7 1.2% 
Total: n=564 n = 114 20.2% n = 215 38.1% n = 235 41.7% 

 

In this study, only 66 out of the total 88 surveyed skills were analysed. The addressed 
skills are limited to the ‘hard skills’ of purchasing professionals rather than their ‘soft 
skills’, which include specific interpersonal skills and intrapersonal traits (Heckman and 
Kautz, 2012). This limitation aligns with the educational literature and supports the 
research objective to identify skills inculcated in PSM-related courses and training 
sessions (Laker and Powell, 2011; Stek and Schiele, 2021).  

For the analysis, the research uses descriptive statistics on the acquired skill level 
and the perceived importance of the skill to answer the research question. Therefore, 
the PSM skill gaps mentioned were addressed as the difference between the acquired 
skill level and its perceived importance. The skill gaps are analysed based on the skill 

CHAPTER 2 

43 | P a g e  

2 

gap’s perceived importance and size. This approach assumes that larger skill gaps for 
skills of high importance need to be solved to increase the performance of firms. Thus, 
this research does not develop a skill profile of ideal buyers since this was carried out by 
Faes et al. (2001). A ranking mechanism for the different skills would be required to 
identify ideal skill profiles. Moreover, this research does not identify the specific or 
necessary skills in PSM since no dependent variable – for example, the buyer's 
performance – was included in the data analyses. Stek and Schiele (2021) performed this 
kind of research, addressing competency levels related to seven purchasing objectives.  

Given the interest of this research in identifying weaknesses in current competency 
profiles, the first part of the analysis addressed skill gaps across all three clusters. This 
approach seeks to develop an understanding of addressing skill gaps as weaknesses in 
competency profiles. Next, the analysis examined the different categories of skills. 
Lastly, the difference between the junior buyers – the least experienced cluster – and 
executive buyers – the most experienced cluster – were compared in the third section 
of the results. Here, the research intends to identify weaknesses based on current 
changes in the purchasing context. On the one hand, larger skill gaps for junior buyers 
should indicate competencies that are not sufficiently catered for in current study 
programmes. On the other hand, skill gaps on the executive level could indicate the 
direction of change since professionals are aware of current and imminent changes in 
their business surroundings.  

 

2.4. Results: Current professionals feel underqualified to perform to their full potential  
22..44..11.. DDeeccrreeaassee  iinn  sskkiillll  ggaappss  wwiitthh  iinnccrreeaassiinngg  jjoobb  eexxppeerriieennccee  
The data analysis examined the difference between individual skill levels and their 
perceived importance. Firstly, skills are ranked according to the size of the skill gaps and 
plotted by the perceived importance of the skill. Figure 10 shows that the skill levels of 
almost all PSM professionals score lower than the perceived skill importance. This raises, 
in this context, the question of whether all purchasing professionals are underqualified 
or not sufficiently equipped with the skills they need to fulfil their professional tasks. 
This would indicate that the approach and measurement used are not useful since 
concluding that all purchasing professionals are underqualified is an unrealistic 
proposition. However, a logical explanation of these skill gaps lies in the assumption that 
the purchasing environment has changed from when professionals were educated to 
now – for example, due to new technologies influencing purchasers’ working 
environment or changing purchasing objectives.  
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the buyers’ experience level. To distinguish the clusters, two methods were applied. The 
first method was based on cluster analysis to determine the experience threshold 
between the clusters. Here, the cluster analysis was based on the sample’s competency 
level, identifying three clusters of buyers using Ward’s method (Field, 2018). The cluster 
analysis results from the sample indicated that the average experience level of junior, 
senior, and executive buyers was 1 to 9 years, 10 to 19 years, and more than 19 years, 
respectively (see Appendix 2). Since the identified experience levels seemed rather high 
for the junior and senior buyers, a second method was applied and used in the final 
analysis (see Table 4).  Here, the junior buyer was categorised as a buyer with less 
experience (0-4 years), the senior buyer as experienced (5-15 years), and the executive 
with significant experience (more than 15 years). 
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In this study, only 66 out of the total 88 surveyed skills were analysed. The addressed 
skills are limited to the ‘hard skills’ of purchasing professionals rather than their ‘soft 
skills’, which include specific interpersonal skills and intrapersonal traits (Heckman and 
Kautz, 2012). This limitation aligns with the educational literature and supports the 
research objective to identify skills inculcated in PSM-related courses and training 
sessions (Laker and Powell, 2011; Stek and Schiele, 2021).  

For the analysis, the research uses descriptive statistics on the acquired skill level 
and the perceived importance of the skill to answer the research question. Therefore, 
the PSM skill gaps mentioned were addressed as the difference between the acquired 
skill level and its perceived importance. The skill gaps are analysed based on the skill 
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gap’s perceived importance and size. This approach assumes that larger skill gaps for 
skills of high importance need to be solved to increase the performance of firms. Thus, 
this research does not develop a skill profile of ideal buyers since this was carried out by 
Faes et al. (2001). A ranking mechanism for the different skills would be required to 
identify ideal skill profiles. Moreover, this research does not identify the specific or 
necessary skills in PSM since no dependent variable – for example, the buyer's 
performance – was included in the data analyses. Stek and Schiele (2021) performed this 
kind of research, addressing competency levels related to seven purchasing objectives.  

Given the interest of this research in identifying weaknesses in current competency 
profiles, the first part of the analysis addressed skill gaps across all three clusters. This 
approach seeks to develop an understanding of addressing skill gaps as weaknesses in 
competency profiles. Next, the analysis examined the different categories of skills. 
Lastly, the difference between the junior buyers – the least experienced cluster – and 
executive buyers – the most experienced cluster – were compared in the third section 
of the results. Here, the research intends to identify weaknesses based on current 
changes in the purchasing context. On the one hand, larger skill gaps for junior buyers 
should indicate competencies that are not sufficiently catered for in current study 
programmes. On the other hand, skill gaps on the executive level could indicate the 
direction of change since professionals are aware of current and imminent changes in 
their business surroundings.  

 

2.4. Results: Current professionals feel underqualified to perform to their full potential  
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The data analysis examined the difference between individual skill levels and their 
perceived importance. Firstly, skills are ranked according to the size of the skill gaps and 
plotted by the perceived importance of the skill. Figure 10 shows that the skill levels of 
almost all PSM professionals score lower than the perceived skill importance. This raises, 
in this context, the question of whether all purchasing professionals are underqualified 
or not sufficiently equipped with the skills they need to fulfil their professional tasks. 
This would indicate that the approach and measurement used are not useful since 
concluding that all purchasing professionals are underqualified is an unrealistic 
proposition. However, a logical explanation of these skill gaps lies in the assumption that 
the purchasing environment has changed from when professionals were educated to 
now – for example, due to new technologies influencing purchasers’ working 
environment or changing purchasing objectives.  
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Figure 10 – Size of skill gaps ranked by skill importance 

To illustrate the usefulness of the data, clusters were formed based on respondents' 
job experience. The clustering approach helps to distinguish between purchasers with 
low and high job experience while assuming that purchasers with greater experience 
will have smaller skill gaps and be better prepared for their task. Thus, the study 
identified three groups of purchasers: the junior buyer, the senior buyer, and the 
executive buyer with a low level, a medium level, and the highest level of purchasing 
experience, respectively. Here, the professional experience is linked to the buyer's time 
in the field. Results show that the skill gaps decrease with higher job experience (see 
Figure 11). This analysis reveals no error in the logic of the assumption that the 
difference between the skill level and the perceived importance of the skill can be 
interpreted as a skill gap between what a purchasing professional in that specific job 
position can do and should be able to accomplish to fulfil tasks. Following this 
assumption, well-educated purchasing professionals should perform better than less-
educated professionals who lack skills, referred to as skill gaps.  

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

-0.7 -0.6 -0.5 -0.4 -0.3 -0.2 -0.1 0 0.1

Pe
rc

ei
ve

d 
sk

ill
 im

po
rt

an
ce

Skill gap

CHAPTER 2 

45 | P a g e  

2 

 

Figure 11 – Illustrating the size of skill gaps ranked by skill importance across clusters 
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22..44..22.. IIddeennttiiffyyiinngg  ffoouurr  ddiiffffeerreenntt  ttyyppeess  ooff  sskkiillllss  wwiitthh  llaarrggee  sskkiillll  ggaappss  
To further analyse skill gaps, the study is focused on the larger skill gaps with a high level 
of perceived skill importance, assuming that the underlying skills are most relevant for 
improving business performance. Hence, only those skill gaps are considered for further 
analysis (see Table 5). Next, the identified skills are clustered according to the clusters 
introduced by Tassabehji and Moorhouse (2008), which were later adopted by Bals et 
al. (2019). The study will analyse 15 skill gaps in greater detail to reach further 
understanding. 

 

Table 5 – 15 largest PSM professionals' skill gaps (N=564) 

PSM professional skills Skill cluster 
Mean skill 

level 
Mean skill 

importance 
Mean skill 

gap 
Stakeholder relationship 
management 

Internal/External 
Enterprise Skills 

3.41 4.09 -0.68 

Communication Interpersonal Skills 3.52 4.18 -0.65 

Customer orientation 
Internal/External 
Enterprise Skills 

3.51 4.12 -0.61 

Big data analysis Technical Skills 2.16 2.71 -0.55 
Cooperating legal 
department 

Internal/External 
Enterprise Skills 

3.20 3.73 -0.54 

Sustainability 
Strategic Business 
Skills 

2.77 3.23 -0.46 

Innovation 
Implementation 

Internal/External 
Enterprise Skills 

2.57 3.01 -0.44 

Innovation sourcing Technical Skills 2.62 3.06 -0.43 
Cooperating production/ 
operations 

Internal/External 
Enterprise Skills 

3.35 3.77 -0.42 

Team member Interpersonal Skills 3.43 3.85 -0.42 
Supply risk management Technical Skills 2.89 3.29 -0.39 
KPI reporting design Technical Skills 3.04 3.43 -0.38 
Contract management Technical Skills 3.12 3.49 -0.37 
Supply market analysis Technical Skills 2.98 3.35 -0.37 
Project management Technical Skills 3.16 3.52 -0.36 

 

The analysis revealed six technical skills with relatively large skill gaps: big data 
analysis, innovation sourcing, supply risk management, KPI reporting design, contract 
management, supply market analysis, and project management. As the first part of the 
analysis includes the entire study sample of 564 buyers with different experience levels, 
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a mix of various skill gaps has been found. Here, the big data analysis relates to recently 
introduced technologies in PSM, whereby innovation sourcing skills relate to changing 
purchasing objectives. These will be addressed in greater detail later. The identified skill 
gaps for supply risk management, KPI reporting design, contract management, supply 
market analysis, and project management relate to more general purchasing skills, 
which have not been insufficiently inculcated into the current workforce.  

Next, the analysis revealed five internal/external enterprise skills: stakeholder 
relationship management, customer orientation, cooperating with the legal 
department, innovation implementation, and cooperating with production/operations. 
The identified skill gaps within the internal/external enterprise skills relate to the 
management of stakeholders or suppliers. Here, it becomes clear that PSM developed 
into an intermediating party between various supply chain stakeholders. PSM’s strategic 
position within the company significantly contributes to a firm’s competitiveness and 
performance by managing the resources of the firm – for example, to improve 
innovation implementation capabilities (Luzzini et al., 2015). Advanced stakeholder 
management skills, internally and externally, are needed to successfully implement 
innovations from the supply base. The legal department is a valuable partner to advise 
on intellectual property rights with externally sourced innovation. The benefits of 
advanced customer orientation skills are two-fold. On the one hand, they allow for 
predicting the future demands of components and products. On the other hand, input 
from the sales side is needed to determine target costs and estimate the impact of 
innovation.  

Two interpersonal skills were identified in the last skill cluster: communication skills 
and team membership skills. In recent years, PSM has developed from an operational 
function into a more strategic function, where purchasing is involved in various tasks – 
almost like a spider in a web – which include risk management and innovation sourcing, 
for instance (Nair et al., 2015; Schiele, 2010). These changes lead to an increasing 
responsibility for PSM professionals, requiring more advanced communication skills. 
Moreover, purchasing involves various internal and external stakeholders, giving 
purchasing professionals the responsibility to mediate between various parties within 
and outside the organisation. Here, conflicts occur based on specific product 
specifications and intellectual property rights, resulting in the need for advanced 
communication skills. Furthermore, buyers are involved in multiple project teams and 
do not perform their tasks independently. They work together in a larger team, 
particularly when more complicated sourcing projects are involved (Zsidisin et al., 2015). 
Previous scholars have addressed, for example, the contribution of individuals to 
sourcing teams that deliver higher creativity (Kiratli et al., 2016). 
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22..44..22.. IIddeennttiiffyyiinngg  ffoouurr  ddiiffffeerreenntt  ttyyppeess  ooff  sskkiillllss  wwiitthh  llaarrggee  sskkiillll  ggaappss  
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improving business performance. Hence, only those skill gaps are considered for further 
analysis (see Table 5). Next, the identified skills are clustered according to the clusters 
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al. (2019). The study will analyse 15 skill gaps in greater detail to reach further 
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Innovation sourcing Technical Skills 2.62 3.06 -0.43 
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KPI reporting design Technical Skills 3.04 3.43 -0.38 
Contract management Technical Skills 3.12 3.49 -0.37 
Supply market analysis Technical Skills 2.98 3.35 -0.37 
Project management Technical Skills 3.16 3.52 -0.36 

 

The analysis revealed six technical skills with relatively large skill gaps: big data 
analysis, innovation sourcing, supply risk management, KPI reporting design, contract 
management, supply market analysis, and project management. As the first part of the 
analysis includes the entire study sample of 564 buyers with different experience levels, 
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a mix of various skill gaps has been found. Here, the big data analysis relates to recently 
introduced technologies in PSM, whereby innovation sourcing skills relate to changing 
purchasing objectives. These will be addressed in greater detail later. The identified skill 
gaps for supply risk management, KPI reporting design, contract management, supply 
market analysis, and project management relate to more general purchasing skills, 
which have not been insufficiently inculcated into the current workforce.  

Next, the analysis revealed five internal/external enterprise skills: stakeholder 
relationship management, customer orientation, cooperating with the legal 
department, innovation implementation, and cooperating with production/operations. 
The identified skill gaps within the internal/external enterprise skills relate to the 
management of stakeholders or suppliers. Here, it becomes clear that PSM developed 
into an intermediating party between various supply chain stakeholders. PSM’s strategic 
position within the company significantly contributes to a firm’s competitiveness and 
performance by managing the resources of the firm – for example, to improve 
innovation implementation capabilities (Luzzini et al., 2015). Advanced stakeholder 
management skills, internally and externally, are needed to successfully implement 
innovations from the supply base. The legal department is a valuable partner to advise 
on intellectual property rights with externally sourced innovation. The benefits of 
advanced customer orientation skills are two-fold. On the one hand, they allow for 
predicting the future demands of components and products. On the other hand, input 
from the sales side is needed to determine target costs and estimate the impact of 
innovation.  

Two interpersonal skills were identified in the last skill cluster: communication skills 
and team membership skills. In recent years, PSM has developed from an operational 
function into a more strategic function, where purchasing is involved in various tasks – 
almost like a spider in a web – which include risk management and innovation sourcing, 
for instance (Nair et al., 2015; Schiele, 2010). These changes lead to an increasing 
responsibility for PSM professionals, requiring more advanced communication skills. 
Moreover, purchasing involves various internal and external stakeholders, giving 
purchasing professionals the responsibility to mediate between various parties within 
and outside the organisation. Here, conflicts occur based on specific product 
specifications and intellectual property rights, resulting in the need for advanced 
communication skills. Furthermore, buyers are involved in multiple project teams and 
do not perform their tasks independently. They work together in a larger team, 
particularly when more complicated sourcing projects are involved (Zsidisin et al., 2015). 
Previous scholars have addressed, for example, the contribution of individuals to 
sourcing teams that deliver higher creativity (Kiratli et al., 2016). 
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22..44..33.. DDiissttiinngguuiisshhiinngg  tthhee  jjuunniioorr  aanndd  tthhee  eexxeeccuuttiivvee  cclluusstteerr  
The next step of the data analysis compares the group of junior buyers with the group 
of executive buyers (see Table 6). Based on the analysis, this study seeks to identify 
future skills needed in purchasing, assuming that the executive buyers know about 
future purchasing developments. These developments relate to changes in purchasing 
objectives – for example, sustainability in the supply chain, and changes in the 
purchasing working environment, such as the introduction of technology in purchasing.  

 

Table 6 – 20 largest PSM professionals’ skill gaps for junior and executive buyers 
Junior buyer (n=114) Executive buyer (n=235) 

PSM skills Gap PSM skills Gap 

Communication  -0.90 
Stakeholder relationship 
management 

-0.69 

Customer orientation -0.90 Communication  -0.52 
Cooperating with legal department -0.89 Big data analysis -0.51 
Negotiation the specific terms -0.83 Customer orientation -0.49 
Contract development -0.80 Sustainability -0.41 
Supply risk management -0.80 Team member  -0.36 
Supplier relationship management -0.75 Innovation sourcing -0.36 
Evaluate offers & supplier selection -0.75 Innovation implementation -0.34 
Cooperating with the department 
production/operations 

-0.75 
Cooperating with the legal 
department 

-0.32 

Contract management -0.73 Managing change processes -0.31 

Purchasing knowledge -0.72 
Developing specifications for 
supplies 

-0.31 

Commodity and domain-specific 
knowledge 

-0.72 Procurement of IT systems -0.31 

Stakeholder relationship 
management 

-0.71 Project management skills -0.29 

Innovation implementation -0.69 Salesmanship skills -0.29 

Supplier evaluation -0.68 
Personality characteristics 
development 

-0.28 

Strategic management -0.68 Automation  -0.26 

Claims management -0.68 
Set key performance indicators 
(KPIs) 

-0.26 

Making cost analyses -0.65 Corporate social responsibility -0.24 

Team member  -0.64 
Position of purchasing in 
organisation 

-0.23 

Supplier development -0.64 Supply market analysis -0.23 
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The results show that the junior buyers in this sample are lacking the necessary skills 
to perform their tasks. The outcome is explainable since the junior buyer cluster is the 
least experienced cluster in the sample. Here, the educational background of junior 
buyers should be adequate preparation for their work. However, the significant skill gaps 
indicate that current educational programmes do not train young purchasing 
professionals in the PSM-related skills required. Since this is a large multinational survey 
study and individuals have assessed their own skill level in their job, PSM education has 
been found to have grievous problems. The educational background of junior buyers is 
inadequate to perform their tasks. Training skill shortcomings during the first years of 
professional work is entirely possible (Chatzimouratidis et al., 2012). However, adequate 
education methods must be found to eradicate the skill gaps currently existing and to 
prepare future buyers (Birou et al., 2016).  

From a future-oriented research perspective, the outcome of the skill difference in 
the executive buyer cluster is of major interest. Here, buyers are highly experienced 
within their profession, so large skill gaps are not expected. The found skill gaps indicate 
the change of direction that purchasing will follow based on the assumptions of the 
survey responses. Here, changing objectives in purchasing show, for example, the 
increasing importance of sustainability objectives and innovation sourcing from the 
supply base.  

Firstly, managing the supply base from a sustainability perspective requires buyers 
to communicate sustainability-related requests with their suppliers, asking for 
sustainability skills. Sustainability concerns are one example of where strategic skills in 
PSM are needed (Bals et al., 2019; Giunipero et al., 2006). In the current and future 
market environment, the sustainability requirements of the supply chain increase where 
purchasing professionals need the skills to manage the supply base from a sustainability 
perspective (Pagell and Wu, 2009; Schulze et al., 2019). This approach will include the 
management of stakeholders downstream and upstream of the supply chain (Johnsen 
et al., 2014). The work of Schulze and Bals (2020) presents a detailed analysis of 
sustainability-related skills in purchasing based on a Delphi study. The researchers 
identify a list of competencies in PSM professionals that are required to implement 
sustainable purchasing and supply management (SPSM) (Schulze and Bals, 2020).  

Next, innovation sourcing skills studied as stakeholder relationship management, 
innovation implementation, and innovation sourcing skills are important to increase 
firms’ innovativeness. Buyers must identify knowledge providers within and outside 
their company networks (Monteiro and Birkinshaw, 2017; Rosenkopf and Nerkar, 2001). 
Research has shown that not all new product development projects with suppliers are 
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to perform their tasks. The outcome is explainable since the junior buyer cluster is the 
least experienced cluster in the sample. Here, the educational background of junior 
buyers should be adequate preparation for their work. However, the significant skill gaps 
indicate that current educational programmes do not train young purchasing 
professionals in the PSM-related skills required. Since this is a large multinational survey 
study and individuals have assessed their own skill level in their job, PSM education has 
been found to have grievous problems. The educational background of junior buyers is 
inadequate to perform their tasks. Training skill shortcomings during the first years of 
professional work is entirely possible (Chatzimouratidis et al., 2012). However, adequate 
education methods must be found to eradicate the skill gaps currently existing and to 
prepare future buyers (Birou et al., 2016).  

From a future-oriented research perspective, the outcome of the skill difference in 
the executive buyer cluster is of major interest. Here, buyers are highly experienced 
within their profession, so large skill gaps are not expected. The found skill gaps indicate 
the change of direction that purchasing will follow based on the assumptions of the 
survey responses. Here, changing objectives in purchasing show, for example, the 
increasing importance of sustainability objectives and innovation sourcing from the 
supply base.  

Firstly, managing the supply base from a sustainability perspective requires buyers 
to communicate sustainability-related requests with their suppliers, asking for 
sustainability skills. Sustainability concerns are one example of where strategic skills in 
PSM are needed (Bals et al., 2019; Giunipero et al., 2006). In the current and future 
market environment, the sustainability requirements of the supply chain increase where 
purchasing professionals need the skills to manage the supply base from a sustainability 
perspective (Pagell and Wu, 2009; Schulze et al., 2019). This approach will include the 
management of stakeholders downstream and upstream of the supply chain (Johnsen 
et al., 2014). The work of Schulze and Bals (2020) presents a detailed analysis of 
sustainability-related skills in purchasing based on a Delphi study. The researchers 
identify a list of competencies in PSM professionals that are required to implement 
sustainable purchasing and supply management (SPSM) (Schulze and Bals, 2020).  

Next, innovation sourcing skills studied as stakeholder relationship management, 
innovation implementation, and innovation sourcing skills are important to increase 
firms’ innovativeness. Buyers must identify knowledge providers within and outside 
their company networks (Monteiro and Birkinshaw, 2017; Rosenkopf and Nerkar, 2001). 
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successful. However, by identifying suitable suppliers, possessing advanced innovation 
capabilities, and introducing adequate relationship management practices, these 
innovation sourcing approaches can support buying firms’ competitiveness (Pulles et al., 
2014; Luzzini et al., 2015). Stek and Schiele (2021) stress the importance of innovation 
sourcing skills as one of the future strategic objectives in PSM. 

Lastly, the skill gap for big data analysis, procurement IT systems, automation of 
purchasing processes, and managing change processes skills indicates a changing 
working environment for buyers stemming from the implementation of technology in 
the field. Here, understanding the impact of new technologies and the opportunities 
they present – for example, big data analysis and automation – is related to the concept 
of a future industry paradigm, Industry 4.0 (Kagermann, 2015; Schiele and Torn, 2020; 
Lorentz et al., 2021). The implementation of e-procurement systems started decades 
ago, but organisations are still struggling to exploit the full potential of these 
technologies because they lack skilled employees (Hawking et al., 2004; Schiele and 
Torn, 2020; Johnson et al., 2007). However, a revolutionary development in the field has 
emerged from the step-by-step implementation of new systems in purchasing, including 
e-procurement, e-sourcing, and advanced analytical or automated systems. In this 
regard, scholars often refer to a new era of purchasing – namely, Purchasing 4.0 or 
Procurement 4.0 (Kleemann and Glas, 2017; Bienhaus and Haddud, 2018). Thre has been 
no adequate research on how future developments towards a new industry paradigm 
will change the field. However, it is clear that the technologies of Industry 4.0, such as 
robotic process automation, cyber–physical systems, blockchain technology, big data 
analysis, and artificial intelligence, will have a significant impact (Schiele et al., 2022a; 
Flechsig et al., 2021; Lorentz et al., 2021). For example, artificial intelligence will support 
future negotiations and, therefore, different purchasing skills will be needed (Schulze-
Horn et al., 2020). This study used survey data from the PERFECT project and did not 
include all the skills needed in an Industry 4.0 purchasing environment. However, the 
identified skills gaps for big data analysis, procurement IT systems, automation of 
purchasing processes, and managing change processes point to a change towards 
greater digitalisation in PSM.  

 

2.5.  Discussion: Identified skill gaps indicate a changing buyers’ work environment  
22..55..11.. AAlliiggnniinngg  aaccaaddeemmiicc  lleeaarrnniinngg  oobbjjeeccttiivveess  aaccccoorrddiinngg  ttoo  bbuuyyeerrss’’  nneeeeddss    
This study contributes to the literature by adding insights into the current state and 
development of PSM professional skills (Giunipero et al., 2006). Here, the research 
supports the alignment of recent research findings on the PSM competencies required, 
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identifying current skill gaps that appropriate education and training programmes need 
to address. The findings show that current PSM professionals feel underqualified to 
extract the full potential of professional relationships, such as the buyer–supplier 
relationship, due to current PSM skill gaps. The difference between the current skill level 
of junior buyers and the indicated skill importance of their job demonstrates that they 
do not have the skills needed to perform their tasks. Therefore, this research does not 
identify the skills of an ideal buyer or the necessary skills leading to success – in contrast 
to Faes et al. (2001) and Stek and Schiele (2021) – but focuses on the individual skill level 
compared to the perceived importance of the skill. Thus, the results corroborate the 
need to further align academic learning objectives with the needs of practitioners. 

Furthermore, the results show that skills in purchasing are not stable phenomena 
that persist over time, confirming past research that addresses the evolution of skills in 
PSM – for example, Giunipero et al. (2006) and Bals et al. (2019). Consequently, 
purchasing skills should be seen as unstable phenomena that are liable to redefinition 
over time in response to strategic shifts and technological changes within purchasing. 
Based on the comparison of the junior and executive buyers cluster, it has been found 
that the executive buyers, in particular, possess knowledge on how purchasing 
objectives are changing. In consequence, the sustainability objectives in the supply chain 
(Johnsen et al., 2014) and, therefore, the increasing attention given to the development 
of sustainability competencies in purchasing are justified (Schulze et al., 2019; Schulze 
and Bals, 2020). This is also applicable to innovation sourcing practices from the supply 
base (Legenvre and Gualandris, 2018), which require specific competencies to meet 
innovation objectives in order to increase the firm’s competitive advantage (Stek and 
Schiele, 2021).  

Furthermore, the competency gaps of executive buyers present insights into how 
the working environment of PSM professionals is changing due to the increasing 
implementation of technology. The weaknesses of purchasers’ competency profiles can 
be addressed using the above study approach. This will reduce the risk of cumbersome 
implementation of future technologies, as observed in the implementation of e-
procurement systems that were launched decades ago (Hawking et al., 2004; Schiele 
and Torn, 2020; Johnson et al., 2007). Recent studies are addressing the technological 
advancement under the umbrella of the Industry 4.0 concept and identifying the 
implications for PSM (Lorentz et al., 2021; Wehrle et al., 2021; Schiele and Torn, 2020).  

Nevertheless, from a human resource management perspective, the large number 
of publications addressing PSM skills concerning buying responsibilities (e.g., Webster Jr 
and Wind, 1972), job profiles (e.g., Mulder et al., 2005), product commodity (e.g., Knight 
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successful. However, by identifying suitable suppliers, possessing advanced innovation 
capabilities, and introducing adequate relationship management practices, these 
innovation sourcing approaches can support buying firms’ competitiveness (Pulles et al., 
2014; Luzzini et al., 2015). Stek and Schiele (2021) stress the importance of innovation 
sourcing skills as one of the future strategic objectives in PSM. 

Lastly, the skill gap for big data analysis, procurement IT systems, automation of 
purchasing processes, and managing change processes skills indicates a changing 
working environment for buyers stemming from the implementation of technology in 
the field. Here, understanding the impact of new technologies and the opportunities 
they present – for example, big data analysis and automation – is related to the concept 
of a future industry paradigm, Industry 4.0 (Kagermann, 2015; Schiele and Torn, 2020; 
Lorentz et al., 2021). The implementation of e-procurement systems started decades 
ago, but organisations are still struggling to exploit the full potential of these 
technologies because they lack skilled employees (Hawking et al., 2004; Schiele and 
Torn, 2020; Johnson et al., 2007). However, a revolutionary development in the field has 
emerged from the step-by-step implementation of new systems in purchasing, including 
e-procurement, e-sourcing, and advanced analytical or automated systems. In this 
regard, scholars often refer to a new era of purchasing – namely, Purchasing 4.0 or 
Procurement 4.0 (Kleemann and Glas, 2017; Bienhaus and Haddud, 2018). Thre has been 
no adequate research on how future developments towards a new industry paradigm 
will change the field. However, it is clear that the technologies of Industry 4.0, such as 
robotic process automation, cyber–physical systems, blockchain technology, big data 
analysis, and artificial intelligence, will have a significant impact (Schiele et al., 2022a; 
Flechsig et al., 2021; Lorentz et al., 2021). For example, artificial intelligence will support 
future negotiations and, therefore, different purchasing skills will be needed (Schulze-
Horn et al., 2020). This study used survey data from the PERFECT project and did not 
include all the skills needed in an Industry 4.0 purchasing environment. However, the 
identified skills gaps for big data analysis, procurement IT systems, automation of 
purchasing processes, and managing change processes point to a change towards 
greater digitalisation in PSM.  
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This study contributes to the literature by adding insights into the current state and 
development of PSM professional skills (Giunipero et al., 2006). Here, the research 
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identifying current skill gaps that appropriate education and training programmes need 
to address. The findings show that current PSM professionals feel underqualified to 
extract the full potential of professional relationships, such as the buyer–supplier 
relationship, due to current PSM skill gaps. The difference between the current skill level 
of junior buyers and the indicated skill importance of their job demonstrates that they 
do not have the skills needed to perform their tasks. Therefore, this research does not 
identify the skills of an ideal buyer or the necessary skills leading to success – in contrast 
to Faes et al. (2001) and Stek and Schiele (2021) – but focuses on the individual skill level 
compared to the perceived importance of the skill. Thus, the results corroborate the 
need to further align academic learning objectives with the needs of practitioners. 

Furthermore, the results show that skills in purchasing are not stable phenomena 
that persist over time, confirming past research that addresses the evolution of skills in 
PSM – for example, Giunipero et al. (2006) and Bals et al. (2019). Consequently, 
purchasing skills should be seen as unstable phenomena that are liable to redefinition 
over time in response to strategic shifts and technological changes within purchasing. 
Based on the comparison of the junior and executive buyers cluster, it has been found 
that the executive buyers, in particular, possess knowledge on how purchasing 
objectives are changing. In consequence, the sustainability objectives in the supply chain 
(Johnsen et al., 2014) and, therefore, the increasing attention given to the development 
of sustainability competencies in purchasing are justified (Schulze et al., 2019; Schulze 
and Bals, 2020). This is also applicable to innovation sourcing practices from the supply 
base (Legenvre and Gualandris, 2018), which require specific competencies to meet 
innovation objectives in order to increase the firm’s competitive advantage (Stek and 
Schiele, 2021).  

Furthermore, the competency gaps of executive buyers present insights into how 
the working environment of PSM professionals is changing due to the increasing 
implementation of technology. The weaknesses of purchasers’ competency profiles can 
be addressed using the above study approach. This will reduce the risk of cumbersome 
implementation of future technologies, as observed in the implementation of e-
procurement systems that were launched decades ago (Hawking et al., 2004; Schiele 
and Torn, 2020; Johnson et al., 2007). Recent studies are addressing the technological 
advancement under the umbrella of the Industry 4.0 concept and identifying the 
implications for PSM (Lorentz et al., 2021; Wehrle et al., 2021; Schiele and Torn, 2020).  

Nevertheless, from a human resource management perspective, the large number 
of publications addressing PSM skills concerning buying responsibilities (e.g., Webster Jr 
and Wind, 1972), job profiles (e.g., Mulder et al., 2005), product commodity (e.g., Knight 



584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke
Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022 PDF page: 70PDF page: 70PDF page: 70PDF page: 70

Skill gaps in purchasing and supply management  

52 | P a g e   

2 

et al., 2014), purchasing objectives (e.g., Schulze and Bals, 2020; and Stek and Schiele, 
2021), and technology influence have produced a scattered skills landscape that needs 
to be properly aligned to provide guidelines for human resource management and 
education. The research that combines the responsibilities and skill profiles would seem 
to provide a promising approach to overcome these challenges (Webster Jr and Wind, 
1972; Schiele, 2019; Wehrle et al., 2021).  

This study provides a list of skills that PSM professionals lack in the current industry 
and need to be addressed through PSM education. The list of skills representing large 
gaps provides the basis for future education. However, education faces challenges in 
two respects. On the one hand, current study programmes need to be adapted to 
include educational curricula that will serve the needs of future students in this area 
(Pekkanen et al., 2020). On the other hand, professional training should support the 
current workforce to meet today’s job requirements through a process of continuous 
learning (Chatzimouratidis et al., 2012; Schiele et al., 2022a).  

Managers in purchasing should use the outcome of this research to increase their 
firm's purchasing maturity by adopting their human resource management practices in 
purchasing. In connection with existing maturity models (e.g., Schiele, 2007) and their 
suggestions on organising human resource management, companies can acquire future 
skills by training the current workforce or hiring talent. In this regard, a step-by-step 
evolutionary approach can support technology implementation. 

 

2.6.  Limitations and future research directions  
The presented results are a snapshot of current industry needs, where future skills 
requirements are liable to change in response to permanently evolving industry. The 
identified skill gaps link the individual skill level and buyer experience levels. The 
importance of the perceived gaps are also subject to change. For instance, a rise in the 
importance of supply risk management can be expected due to the Covid-19 pandemic 
and subsequent supply chain problems, which this study does not cover and whose 
enduring impact is unknown. Next, further research is needed to understand the 
relationship between the presented skills, to increase firms’ performance by training 
effectively, and to solve the skill gaps presented. The work of Stek and Schiele (2021) 
shows how different skills relate to specific purchasing objectives. However, these 
quantitative outcomes do not provide sufficient information on implementing future 
educational programmes. Additional studies are needed to define the responsibilities 
and skills of purchasing professionals in order to develop and inculcate the necessary 
skills.  
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In addition, the presented research serves only as an introduction to the influence 
of technological developments on the field of PSM. Further exploratory research is 
required to understand how introducing new systems towards Industry 4.0 will shape 
the discipline’s future and skill profiles. The intention of the applied survey study was 
not to explore the future skills needed in Industry 4.0. The intention was to identify 
current skill gaps that indicate a direction of change. Here, the survey method is 
inappropriate for exploring future needs since various variables on the future industry 
paradigm must be included. It cannot be assumed that all respondents are able to grasp 
the implications of Industry 4.0 in large-scale research. To study these implications, 
forecasting methods – for instance, a Delphi study – need to be used, as shown by 
Kopyto et al. (2020); and Wehrle et al. (2021). The used survey study included only a 
limited number of skills linked to a future industry environment because the survey was 
based on the available literature. Furthermore, this study does not address 
interpersonal traits that belong to the more generic, ‘softer skills’. However, 
interpersonal traits should be emphasised in future studies to answer the call by Zheng 
et al. (2007).  

 

2.7.  References 
References can be found on page 253. 
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Addressing the first research objective of this dissertation, the following chapter 
contributes to the future skill requirements of two current PSM roles. This chapter 
illustrates the first attempt to connect the future skill requirements to specific roles in 
purchasing. Therefore, the chapter provides a new level of analysis compared to 
previous publications in the field and is unique in using PSM roles to illustrate how 
Industry 4.0 is shaping skill requirements. In doing so, it answers sub-question 2 of the 
dissertation: How do skill requirements change for existing PSM roles? Chapter 3 is 
written as an individual paper. The contributions to the dissertation are discussed at the 
end of the dissertation.  

 

 

 

 

 

 

 

The main part of this chapter has been published in the International Journal of 
Procurement Management in 2022 by V. Delke, H. Schiele, and W. Buchholz. The 

chapter contains minor textual changes from the original. A previous version has been 
submitted to the 29th IPSERA Conference. 

  



584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke
Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022 PDF page: 75PDF page: 75PDF page: 75PDF page: 75

CHAPTER 3 

57 | P a g e  

3 

 

CCHHAAPPTTEERR  33  

 

 

33..  DDIIFFFFEERREENNTTIIAATTIINNGG  BBEETTWWEEEENN  DDIIRREECCTT  AANNDD  IINNDDIIRREECCTT  PPRROOCCUURREEMMEENNTT::  RROOLLEESS,,  
SSKKIILLLLSS,,  AANNDD  IINNDDUUSSTTRRYY  44..00    

 

 

Addressing the first research objective of this dissertation, the following chapter 
contributes to the future skill requirements of two current PSM roles. This chapter 
illustrates the first attempt to connect the future skill requirements to specific roles in 
purchasing. Therefore, the chapter provides a new level of analysis compared to 
previous publications in the field and is unique in using PSM roles to illustrate how 
Industry 4.0 is shaping skill requirements. In doing so, it answers sub-question 2 of the 
dissertation: How do skill requirements change for existing PSM roles? Chapter 3 is 
written as an individual paper. The contributions to the dissertation are discussed at the 
end of the dissertation.  

 

 

 

 

 

 

 

The main part of this chapter has been published in the International Journal of 
Procurement Management in 2022 by V. Delke, H. Schiele, and W. Buchholz. The 

chapter contains minor textual changes from the original. A previous version has been 
submitted to the 29th IPSERA Conference. 

  



584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke
Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022 PDF page: 76PDF page: 76PDF page: 76PDF page: 76

Differentiating between direct and indirect procurement 

58 | P a g e  

3 

 

Abstract 

The distinction between direct and indirect material procurement is widely understood 
in practice but only scantily described in research. Specific purchasing strategies, 
processes, tools, and skills are needed to manage both. With the increasing attention on 
purchasing competencies and the influence of digitalisation in the purchasing field, this 
research sheds light on the management of both commodity types, focusing on the 
difference in skills needed. Our research takes an exploratory approach by using a world 
café study with the participation of 81 procurement professionals to explore and assess 
future purchasing skills in an Industry 4.0 world. Based on a systematic voting procedure 
and a group comparison, the study provides insights into the skills widely expected to 
be the most valuable for future direct and indirect material purchasers. Results show 
that the responsibility for innovation buying is expected to increase for direct 
purchasers. Given a wave of market internationalisation, it is expected there will be an 
associated need for indirect purchasers to possess cultural, communication, flexibility, 
and agility skills. This research contributes by addressing specific purchasing roles and 
changing skill requirements within the field's current digital transformation. 
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3.1.  Introduction: New essential skills for direct and indirect procurement 
Today's procurement professionals are specialists in their tasks and can boost 
companies' competitiveness and performance (Barnes and Liao, 2012; Nair et al., 2015). 
The purchasers' task-specific specialisation arises from an increasing maturity level in 
purchasing, where highly mature organisations define specific professional roles and 
mandates according to business practices (Schiele, 2007). These professional roles – also 
referred to as profiles or job descriptions – are defined according to the firm's functional 
purchasing strategy, business environment, and firm-specific characteristics, including 
product categories and purchasing portfolios (Knight et al., 2014; Schiele, 2019). Two of 
the purchasing roles most often used in practice are purchasers of direct and indirect 
materials (Schiele, 2019). The distinction between direct and indirect procurement is 
used across manufacturing, oil and gas, and service industries (Hartley and Choi, 2020). 
Direct material purchasers procure goods necessary for a firm’s final product – for 
example, the tyres needed to build a car in the automotive industry. On the other hand, 
purchasers of indirect materials purchase goods needed to ensure the operation of the 
firm’s everyday business unrelated to the final product – for example, office supplies 
and telecommunication equipment for employees (Chopra and Meindl, 2007; Vos et al., 
2016). Practitioners in procurement make this specific distinction between the two very 
different roles, reflecting the traditional division of two purchasing items (e.g., Heikkilä 
et al., 2018). Thus, both purchasing categories need to be managed differently (e.g., 
Carter et al., 2003). For instance, direct material purchasing often focuses on close 
relationships with a few suppliers to reduce cost, co-develop innovations, and improve 
long-term performance (Heikkilä et al., 2013; Vos et al., 2016). In contrast, indirect 
material purchasing works with many suppliers of routine products, focusing on greater 
efficiency in the purchasing process (Cox et al., 2005). 

It is worth noting that the distinction between direct and indirect materials 
purchasing is commonplace in practice but seldom researched and discussed in 
academia (Niederschweiberer and Kleemann, 2020; Vos et al., 2016; Kim and Shunk, 
2004; Darom and Plant, 2020). Vos et al. (2016) are a rare exception, being the first to 
provide empirical evidence on the differences by comparing supplier satisfaction with 
vendors of indirect and direct materials. A buyer’s innovation potential was found to be 
more relevant for direct suppliers than indirect material suppliers in determining the 
attractiveness of a customer. Lindgreen et al. (2013) showed that transactional sourcing 
tactics are typically used for indirect spend, while direct spending requires network 
purchasing. In practical terms, Darom and Plant (2020) have developed a KPI model for 
indirect procurement, bemoaning the fact that they could only identify two previous 
papers on indirect materials. Classical purchasing textbooks are largely silent on the 
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differences and strategies for sourcing the two commodity types, or they address the 
topic only briefly (Monczka et al., 2015). Further research is needed to close this 
academic–practitioner gap and to generally shine a light on this neglected feature of 
purchasing. Future studies that investigate the differences between the material 
categories will contribute to their better management over time.  

To address this significant gap in the knowledge, the procurement field requires 
further studies to address indirect spend strategies as increasing digitalisation sweeps 
the field. The business environment of firms is changing in response to the new 
technologies used in business – starting in the past with the digitalisation of 
procurement (Lorentz et al., 2021). Currently, the fourth industrial revolution, Industry 
4.0, has exercised a significant influence on procurement organisation and practice 
(Kagermann, 2015; Glas and Kleemann, 2016; Schiele and Torn, 2020). In procurement, 
large volumes of work, especially repetitive tasks, can be automated (Flechsig et al., 
2021; Srai and Lorentz, 2019). Furthermore, technologies, such as big data analytics and 
artificial intelligence, benefit the decision-making process in procurement by preparing 
supplier selections, negotiations, and supply risk management (Wehrle et al., 2021; 
Ivanov et al., 2019; Schulze-Horn et al., 2020). Thus, a significant impact on procurement 
roles and skills is to be expected from technologies (Santanam and Duarte, 2022). For 
example, specific skills are required to benefit the direct material purchaser from 
advanced supply-chain risk analyses and the purchaser of indirect materials from 
utilising online marketplaces (Ivanov et al., 2019; Santanam and Duarte, 2022). By 
researching both roles separately, firms may finally benefit from B2B online 
marketplaces, which have shown considerable promise for more than 25 years (Boulaye 
et al., 2019; Hawking et al., 2004). 

The presented research considers purchasing skills as a point of entry, particularly 
reflecting the increasing attention to purchasing competencies (Stek and Schiele, 2021). 
Skill sets are not stable phenomena and change according to changes in the firm's 
strategy or business environment. Various scholars have addressed PSM professional 
skills by developing models to describe the skills needed by procurement professionals 
(Tassabehji and Moorhouse, 2008; Giunipero and Pearcy, 2000; Bals et al., 2019). The 
scientific work of Mulder et al. (2005) addressed the specific link between different job 
profiles or roles within purchasing and the specific skills needed. Thus, a direct link 
between the purchasing tasks and skills has been established (Faes et al., 2001). When 
focusing on firms' characteristics, such as business strategy, organisational structure, 
sourced commodity groups, and processes, it is necessary to distinguish between 
different purchasing roles (Schiele, 2019; Mulder et al., 2005; Knight et al., 2014). If there 
is a managerial difference between the two types of material, then dissecting the skills 
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purchasers need to manage them would be a clear indication. Against this background, 
our study explores the current and future skills needed for the most common purchasing 
roles – the direct and indirect material purchasers. Therefore, this research addresses 
two research questions:  

• RQ1: What are the main differences between purchasing direct versus indirect 
materials/services? Is there empirical evidence to show the relevance of the 
distinction between the types of material? 

• RQ2: Which skills are essential for direct and indirect purchasers in digitally 
transformed procurement? 

 

A large world café study with 81 global procurement professionals was conducted to 
differentiate between direct and indirect procurement and the skills needed. A list of 32 
future skills was compiled and a systematic voting procedure provided insights into the 
significant differences between the two purchasing roles. It also yielded insights into the 
purchasing skills expected to be most relevant in the future for direct and indirect 
material purchasers.  

This chapter makes a unique contribution by indicating a clear and significant 
difference between direct and indirect material purchasers and their skill bases. Findings 
suggest that procurement research would benefit – and gain practical relevance – by 
systematically adopting the lens of differentiating between the purchased goods. This 
research further contributes to the purchasing skills and Industry 4.0 literature by 
providing evidence for different future expectations. While the role of innovation buying 
is expected to increase for direct purchasers, a wave of market internationalisation (and 
the associated need for cultural, communication, flexibility, and agility skills) is expected 
to face indirect purchasers. In broader terms, recognising a significant difference 
provides the evidence needed to establish a dedicated research stream on indirect 
procurement management. Furthermore, another future skill, previously little 
discussed, was identified – ‘inter-generational collaboration’. This may become 
necessary to navigate a world with an ageing population, in which purchasers' growing 
age differences with their interface partners is increasingly evident.  

The following section discusses the theoretical background of a changing 
procurement environment and the skills in purchasing that are necessary in 
consequence. Then, the world café method is described as a means to acquire empirical 
insights. The outcome of the methodology employed is presented in the results section, 
and its importance is discussed from a theoretical and managerial perspective. 
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3.2.  Theoretical background: The demand for future skills for specific PSM roles 
33..22..11.. DDiiffffeerreennttiiaattiinngg  ddiirreecctt  aanndd  iinnddiirreecctt  mmaatteerriiaall  pprrooccuurreemmeenntt  
The importance of indirect materials was identified early on in the field of procurement, 
where ‘supplies that are necessary for operation of the enterprise’ (Kirkman, 1887, p. 26) 
must be managed adequately. More precisely, in comparison with direct materials, 
these indirect materials should ‘be guarded with equal intelligence’ (Kirkman, 1887, p. 
28). However, only direct procurement has received adequate research attention due 
to its significant influence on the final manufactured product (Vos et al., 2016). Less 
attention has been given to the procurement of indirect materials (Kim and Shunk, 2004; 
Lindgreen et al., 2013). Two different fields are observed by comparing direct and 
indirect material procurement (see Table 7). Direct materials are those that disappear 
in the final product, while indirect materials/services are necessary to enable the 
production of the product but do not become part of it (Cox et al., 2005; Heikkilä et al., 
2013). Direct purchases typically include raw materials and services used in production. 
Purchasing indirect materials includes those purchases needed to ensure operation of 
the firm's everyday business and maintain the infrastructure of production/service 
provision (Chopra and Meindl, 2007; Vos et al., 2016).  
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Table 7 – Differentiating typical direct and indirect procurement 
Item Direct procurement Indirect procurement 

Definition Purchasing of direct materials 
includes those purchases that 
are necessary for the firms' 
final product, such as raw 
materials and components 
used in the production process 

Purchasing indirect materials 
includes those purchases that are 
needed to maintain the everyday 
business of the firm, such as office 
supplies, telecommunication 
products, and maintenance and 
cleaning services 

Time perspective Long term, also entire series Short term, spot 
Number of 
suppliers 

A few suppliers  Many suppliers 

Spend 
characteristics 

Homogeneous spend Heterogeneous spend 

Strategic focus Price reduction and 
collaboration, relational view 

Efficiency and process optimisation, 
transaction cost perspective 

Sourcing strategies Focus on price reduction Focus on process efficiency 
End-user relevance Visible Not visible to end customer 
Predictability  High Low 
Value per 
transaction 

High  Low 

Order size Large  Small 
Number of 
transactions 

Low High 

Processing cost 
relative to the 
value of each 
transaction  

Low High 

Communication 
with supplier 

Frequent  Less frequent 

Communication 
focus 

External, e.g., suppliers Internal, e.g., business units 

Buyer–supplier 
relationship 

Close relationship (partnership 
in some cases)  

Loose relationship (transactional) 

Outsourcing of 
procurement 
activities  

Less likely Likely to outsource to a third party 

Kraljic portfolio Strategic, bottleneck Routine, leverage 
Research attention Significant research efforts Less attention on research  
Research focus Cost reduction techniques, 

buyer–supplier relationships, 
innovation sourcing, supply risk 
assessment, transparency 

Automatisation, process efficiency 

Table references: Vos et al. (2016); Hawking et al. (2004); Kim and Shunk (2004); de Boer et al. 
(2003); Chopra and Meindl (2007); Neef (2001); Nandeesh et al. (2015); Cox et al. (2005); 
Lindgreen et al. (2013); Lorentz et al. (2021); Schiele (2019); Carter et al. (2003); Hartley and Choi 
(2020); Monczka et al. (2015). 



584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke
Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022 PDF page: 81PDF page: 81PDF page: 81PDF page: 81

Differentiating between direct and indirect procurement 

62 | P a g e  

3 

3.2.  Theoretical background: The demand for future skills for specific PSM roles 
33..22..11.. DDiiffffeerreennttiiaattiinngg  ddiirreecctt  aanndd  iinnddiirreecctt  mmaatteerriiaall  pprrooccuurreemmeenntt  
The importance of indirect materials was identified early on in the field of procurement, 
where ‘supplies that are necessary for operation of the enterprise’ (Kirkman, 1887, p. 26) 
must be managed adequately. More precisely, in comparison with direct materials, 
these indirect materials should ‘be guarded with equal intelligence’ (Kirkman, 1887, p. 
28). However, only direct procurement has received adequate research attention due 
to its significant influence on the final manufactured product (Vos et al., 2016). Less 
attention has been given to the procurement of indirect materials (Kim and Shunk, 2004; 
Lindgreen et al., 2013). Two different fields are observed by comparing direct and 
indirect material procurement (see Table 7). Direct materials are those that disappear 
in the final product, while indirect materials/services are necessary to enable the 
production of the product but do not become part of it (Cox et al., 2005; Heikkilä et al., 
2013). Direct purchases typically include raw materials and services used in production. 
Purchasing indirect materials includes those purchases needed to ensure operation of 
the firm's everyday business and maintain the infrastructure of production/service 
provision (Chopra and Meindl, 2007; Vos et al., 2016).  

  

CHAPTER 3 

63 | P a g e  

3 

Table 7 – Differentiating typical direct and indirect procurement 
Item Direct procurement Indirect procurement 

Definition Purchasing of direct materials 
includes those purchases that 
are necessary for the firms' 
final product, such as raw 
materials and components 
used in the production process 

Purchasing indirect materials 
includes those purchases that are 
needed to maintain the everyday 
business of the firm, such as office 
supplies, telecommunication 
products, and maintenance and 
cleaning services 

Time perspective Long term, also entire series Short term, spot 
Number of 
suppliers 

A few suppliers  Many suppliers 

Spend 
characteristics 

Homogeneous spend Heterogeneous spend 

Strategic focus Price reduction and 
collaboration, relational view 

Efficiency and process optimisation, 
transaction cost perspective 

Sourcing strategies Focus on price reduction Focus on process efficiency 
End-user relevance Visible Not visible to end customer 
Predictability  High Low 
Value per 
transaction 

High  Low 

Order size Large  Small 
Number of 
transactions 

Low High 

Processing cost 
relative to the 
value of each 
transaction  

Low High 

Communication 
with supplier 

Frequent  Less frequent 

Communication 
focus 

External, e.g., suppliers Internal, e.g., business units 

Buyer–supplier 
relationship 

Close relationship (partnership 
in some cases)  

Loose relationship (transactional) 

Outsourcing of 
procurement 
activities  

Less likely Likely to outsource to a third party 

Kraljic portfolio Strategic, bottleneck Routine, leverage 
Research attention Significant research efforts Less attention on research  
Research focus Cost reduction techniques, 
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Automatisation, process efficiency 

Table references: Vos et al. (2016); Hawking et al. (2004); Kim and Shunk (2004); de Boer et al. 
(2003); Chopra and Meindl (2007); Neef (2001); Nandeesh et al. (2015); Cox et al. (2005); 
Lindgreen et al. (2013); Lorentz et al. (2021); Schiele (2019); Carter et al. (2003); Hartley and Choi 
(2020); Monczka et al. (2015). 
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In manufacturing firms, indirect materials often represent smaller expenditures 
(Heikkilä et al., 2013). In contrast, in service firms and public organisations, indirect 
materials often represent a significant proportion of purchases (Cox et al., 2005; Boulaye 
et al., 2019). From an accounting perspective, direct materials tend to be variable costs, 
whereas many indirect materials have the character of fixed costs, such as infrastructure 
(Chopra and Meindl, 2007; Carter et al., 2003). In the literature, various terms exist for 
indirect materials – for example, non-production-related costs (Kalakota et al., 2001), 
indirect expenditure (Luzzini et al., 2014), indirect purchasing (Scott et al., 2018), indirect 
procurement (Gebauer and Segev, 2000), and indirect spend (Cox et al., 2005). While 
terminology and categorisation may change to some extent depending on the business 
and supply chain perspective, typical commodity groups of indirect materials include 
(Cox et al., 2005, p. 40):  

1. Electrical and mechanical parts and equipment (including materials to support 
capital projects) 

2. Electronic parts and equipment (including computers, telecommunications, 
and peripherals) 

3. Professional equipment (including laboratory equipment and supplies) 
4. Industrial supplies (including general maintenance supplies) 
5. Safety and healthcare equipment, parts, and supplies 
6. Machine shop supplies (industry machinery, equipment, and tools) 
7. Office supplies and equipment 
8. Chemical supplies and equipment 
9. Vehicle and fleet parts, equipment, and supplies 

 

Furthermore, another commodity group needs to be added to the list as number 10 
– transport/logistics services, marketing/promotion, legal service/insurance, 
facility/real estate, and energy. Given this wide range of items, it might be possible to 
group indirect materials into two types: investment goods such as machines, including 
their maintenance, and infrastructure goods such as computers, office equipment, fleet, 
and telecommunications.  

Direct material procurement benefits from plenty of attention due to its significant 
impact on the firm’s expenditure and cost-saving potential (de Boer et al., 2003). As a 
result, firms strive for high levels of professionalism in direct material purchasing, 
reaching a higher organisational maturity level. Here, direct materials have a higher 
purchasing volume, high demand predictability, and standardised items procured (Vos 
et al., 2016). The volume per order is usually higher for direct material purchasing, 
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resulting in fewer transactions (Chopra and Meindl, 2007). Moreover, due to the high 
standardisation of items and the lower number of transactions, a smaller number of core 
suppliers are involved in direct material procurement (Nandeesh et al., 2015). Due to 
the sizeable number of standardised items, fewer transactions, and larger purchasing 
volume, almost all direct material purchases are managed by the procurement 
organisation (Merkel et al., 2008).  

In today's industry, not all resources for indirect materials are administrated solely 
by purchasing, showing a low level of procurement professionalism and maturity. Low 
levels of professionalism and efficiency can be observed in indirect procurement due to 
the high number of non-standardised purchases (Nandeesh et al., 2015).  ‘Maverick 
buying’ – purchasing goods outside a professionally negotiated contract – is more of a 
problem in indirect than in direct buying (Kauppi and Van Raaij, 2015; Monczka et al., 
2015). Thus, centralising and standardising the procurement of indirect goods and 
services can facilitate greater control over the spending and higher professionalism, 
resulting in greater purchasing maturity (Soliman et al., 2005; Carter et al., 2003; Ellram 
et al., 2004). While scholars previously paid only limited attention to the field of indirect 
material purchasing, they now explore the usefulness of e-purchasing or e-procurement 
software and technologies in indirect procurement to save time and cost (Gebauer and 
Segev, 2001; Lorentz et al., 2021; Kim and Shunk, 2004). It is assumed that using these 
technologies facilitates price reduction, improved contract compliance, reduced 
administration costs, enhanced inventory management, improved visibility of customer 
demand and the supply chain, reduced operating and inventory costs, shortened 
procurement cycle times, negotiated unit cost reduction, increased accuracy of 
production capacity, enhanced decision making, and improved market intelligence 
(Hawking et al., 2004; Santanam and Duarte, 2022). To increase indirect purchasing 
maturity, various e-purchasing and e-procurement tools are available. Moreover, new 
technologies will be introduced in purchasing in the course of Industry 4.0 (Kim and 
Shunk, 2004; Caiado et al., 2021; Glas and Kleemann, 2016). However, to implement 
these solutions, barriers, such as inadequate technological infrastructure, company 
culture, security, implementation cost, cooperation with business partners, upper 
management support, and lack of skilled personnel, have to be overcome (Hawking et 
al., 2004). The lack of skilled employees, in particular, has not received attention in 
indirect material procurement (Santanam and Duarte, 2022). Therefore, future 
procurement professionals in direct and indirect material procurement must be 
equipped with the knowledge and skills needed to perform their tasks professionally.  
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the sizeable number of standardised items, fewer transactions, and larger purchasing 
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In today's industry, not all resources for indirect materials are administrated solely 
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33..22..22.. TThhee  ppaatthh  ffrroomm  ggeenneerraall  ppuurrcchhaassiinngg  sskkiillllss  ttoo  pprrooffeessssiioonnaall  rroolleess  
The work of Giunipero and Pearcy (2000) summarised the 20th-century skills research 
findings in purchasing, displaying the scientific reports on longitudinal research of the 
Center of Advanced Purchasing Studies in 1993 and 2000 (Giunipero and Pearcy, 2000, 
Kolchin and Giunipero, 1993). Subsequently, the work of Tassabehji and Moorhouse 
(2008) identified and categorised various technical, interpersonal, internal/external 
enterprise, and strategic business skills. Past research on purchasing skills focused on 
identifying and categorising skills within purchasing (Eltantawy et al., 2009; Tassabehji 
and Moorhouse, 2008). Therefore, a list of skills has been pinpointed for the increasingly 
strategic role of procurement. Bals et al. (2019) provided insights into the skills that will 
be needed for purchasing in the future. The later sections of this chapter will build on 
the purchasing skills identified by Bals et al. (2019), addressing changing skill 
requirements based on the advent of the fourth industrial revolution. 

Turning away from a generalist perspective on purchasing skills, the number of 
publications addressing the link between skills and purchasing tasks has increased over 
the last two decades. Based on purchasing objectives, Kiratli et al. (2016) focused on the 
impact of creativity in changing cross-functional teams. Furthermore, Legenvre and 
Gualandris (2018) concentrated on the critical capabilities for innovation sourcing 
success. Following on, Schulze and Bals (2020) identified the skills needed to foster 
sustainability in procurement. Recently, Stek and Schiele (2021) categorized the 
necessary skills according to seven purchasing objectives. For a detailed overview of past 
research on purchasing skills, see Stek and Schiele (2021). However, previous research 
has paid scant attention to the combining of skill sets for different roles in procurement.  
Today's procurement professionals are specialists in their tasks and utilise their skills to 
boost their firms’ competitiveness and performance. Reinecke et al. (2007) showed that 
the practices of employees and their related people skills have a significant influence on 
purchasing performance. Thus, scholars see a direct link between employees' skills and 
their firms’ competitiveness (Eltantawy et al., 2009).  

A range of different jobs exists in purchasing, relating to the tasks the procurement 
professional is called on to perform (Knight and Harland, 2005; Mulder et al., 2005; 
Schiele, 2019). The work of Schiele (2019) offers a categorisation of seven roles: i) 
operational procurement, ii) purchaser of direct materials/serial purchaser, iii) 
purchaser of indirect materials, iv) public procurement, v) purchasing engineer, vi) chief 
purchasing officer (CPO), and vii) other specialised roles, such as purchasing controller, 
supply risk manager, and purchasing human resources agent. The second category 
focuses on the difference between the purchaser of direct and indirect materials, which 
are central to this research. However, the distinction in the types of goods sourced has 
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been sparsely researched, and the related purchasing roles are only partly formed. 
However, the work of Knight et al. (2014) is an exception; it explores the link between 
purchasing type and purchasing skill, identifying 33 skills related to the responsibility for 
buying strategic, tactical, and routine products. Following Knight et al. (2014), future 
professional roles for different commodity types – for example, direct and indirect 
materials – are still needed. This chapter focuses on the specific knowledge and skills, 
both technical and industrial, that are necessary to generate specific purchasing roles 
rather than on the more generic, behavioural competencies. 

 

33..22..33.. TThhee  ffoouurrtthh  iinndduussttrriiaall  rreevvoolluuttiioonn  aass  aa  cchhaalllleennggee  ffoorr  ppuurrcchhaassiinngg  
Procurement is changing rapidly, strongly influenced by the technologies available 
through the fourth industrial revolution. The fourth industrial revolution – Industry 4.0 
– has been described as follows: ‘Industry 4.0 is characterised by cyber-physical systems 
with autonomous machine-to-machine communication’ (Schiele and Torn, 2020, p. 512). 
Furthermore, scholars have identified various technologies shifting the industry 
environment towards a new paradigm. These emerging technologies include blockchain 
technology, 3D printing, cyber–physical systems, digital twins, big data analytics, and 
artificial intelligence (Schiele and Torn, 2020; Kouhizadeh et al., 2021; Schiele et al., 
2022a).  

Emerging technologies are likely to impact procurement (Schiele and Torn, 2020). 
For instance, for direct materials within production processes, cyber–physical systems 
connect the physical and digital worlds through sensors and actuators (Monostori, 
2014). Connecting the physical and digital worlds facilitates demand identification 
without direct human intervention. Furthermore, artificial-intelligence-based 
algorithms support the planning and forecasting of demand, especially for production-
related goods (Bohanec et al., 2017; Dubey et al., 2020). Thus, operational planning 
decisions are reduced, and demand forecasting accuracy is improved by relying on big 
data analytics. New technologies also support the identification and selection of 
suppliers using sophisticated text mining, data analysis, and interactive communication 
bots (Schiele and Torn, 2020). This reduces the effort in identifying suppliers and 
increases the number of addressed suppliers by using artificial intelligence to improve 
processes such as preparing quotation requests by analysing previous quotations (Allal-
Chérif et al., 2021). Furthermore, well-coded algorithms take over a significant part of 
the offer pre-selection process, leaving procurement professionals with the more 
strategic role of preparing rather than executing the process (Lorentz et al., 2021). For 
negotiations, research has highlighted the potential of artificial intelligence to support 
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negotiation design and execution (Schulze-Horn et al., 2020). For indirect materials, 
significant cost-saving opportunities are expected based on online marketplaces, which 
will support the bidding processes (Santanam and Duarte, 2022). 

Furthermore, the operational ordering of parts and products is managed by e-
procurement systems that are already widely available today (Kauppi et al., 2013; 
Walker and Harland, 2008). However, human interaction is often needed (Zunk et al., 
2014). Using e-procurement systems supports procurement professionals in managing 
orders and suppliers, reducing their involvement in operational tasks, and facilitating 
greater involvement in strategic tasks, such as supply chain risk management of direct 
materials (Ivanov et al., 2019). From a risk management perspective, new technologies, 
such as blockchain, enhance the clarity of the process by creating a truly transparent 
supply chain (Tapscott and Tapscott, 2017; Kouhizadeh et al., 2021). Thus, procurement 
professionals notice potential delays and interruptions early, prompting corrective 
action.  

These technological developments significantly affect purchasing practices, creating 
new challenges and opportunities in the field, and requiring new procurement roles and 
skills (Santanam and Duarte, 2022). Consequently, a purchasing-skills perspective for 
direct and indirect procurement benefits from focusing on the present and the changing 
business landscape of the fourth industrial revolution. 

 

3.3.  Methodology: Using the world café method to identify essential future skills 
33..33..11.. TThhee  wwoorrlldd  ccaafféé  mmeetthhoodd  aass  eexxpplloorraattoorryy  rreesseeaarrcchh  ddeessiiggnn  
To test potential differences between direct and indirect procurement based on the 
respective future-proof skills samples, a research design is used to identify important 
skills for future purchasing tasks. To this end, the world café method – an exploratory, 
quantitative research approach – was employed. The world café method was developed 
to enable discussions in small focus groups on selected subjects for large-group 
interventions (Brown, 2010; Wibeck et al., 2007; Prewitt, 2011). Compared to other 
qualitative research methods – for example, multiple-case studies or expert interviews 
– the world café method provides similar results in a shorter time (Schiele et al., 2022b). 
The relation between the time needed and the output achieved is considered the main 
benefit of this method. Furthermore, the data obtained are enriched and the bias 
reduced due to the variation in the group configuration and the discussion among 
participants (Fouché and Light, 2011). Finally, the iterative process of the world café 
method delivers stable and reliable data (Kidd and Parshall, 2000). By conducting a 
voting procedure at the end, this method promotes unique quantitative insights by 
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which skills are ranked according to their importance in future direct and indirect 
procurement (Schiele et al., 2022b). Furthermore, the chapter reports the empirical 
findings and follows an interpretative approach. As a result, six propositions are 
developed according to the research outcome. See Schiele et al. (2022b) for details of 
the world café method.  

The data were collected at a European-based multinational corporation that 
produces small appliances (see company characteristics in Table II). The firm is divided 
into different business units across multiple countries that produce various products and 
brands. Most of the direct material buying is decentralised. Recently, the company 
started to centralise indirect material buying, which corresponds to common 
procurement practices (Monczka et al., 2015; Hartley and Choi, 2020; Carter et al., 
2003). A total of 81 procurement professionals from around the world engaged in the 
research, gathering for the future-oriented workshop at their headquarters. The sample 
consisted of 44 direct material buyers and 37 indirect material buyers. The participants 
in the world café represent a crucial success factor in the execution of this method and 
in the validity of the results. Based on the size, age, professionality, and purchasing 
maturity of the company, the data provided by the sample of participants are assumed 
to be valid for purchasing-related topics (see Table 8).  
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benefit of this method. Furthermore, the data obtained are enriched and the bias 
reduced due to the variation in the group configuration and the discussion among 
participants (Fouché and Light, 2011). Finally, the iterative process of the world café 
method delivers stable and reliable data (Kidd and Parshall, 2000). By conducting a 
voting procedure at the end, this method promotes unique quantitative insights by 
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which skills are ranked according to their importance in future direct and indirect 
procurement (Schiele et al., 2022b). Furthermore, the chapter reports the empirical 
findings and follows an interpretative approach. As a result, six propositions are 
developed according to the research outcome. See Schiele et al. (2022b) for details of 
the world café method.  

The data were collected at a European-based multinational corporation that 
produces small appliances (see company characteristics in Table II). The firm is divided 
into different business units across multiple countries that produce various products and 
brands. Most of the direct material buying is decentralised. Recently, the company 
started to centralise indirect material buying, which corresponds to common 
procurement practices (Monczka et al., 2015; Hartley and Choi, 2020; Carter et al., 
2003). A total of 81 procurement professionals from around the world engaged in the 
research, gathering for the future-oriented workshop at their headquarters. The sample 
consisted of 44 direct material buyers and 37 indirect material buyers. The participants 
in the world café represent a crucial success factor in the execution of this method and 
in the validity of the results. Based on the size, age, professionality, and purchasing 
maturity of the company, the data provided by the sample of participants are assumed 
to be valid for purchasing-related topics (see Table 8).  
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Table 8 – Case company and sample characteristics 
Item Variable Value 

Case company* 

Industry  Manufacturing small appliances 
Location Worldwide, headquartered in 

Europe 
Number of manufacturing sides < 50  
Production in Europe 30%  
Products manufactured in-house 60-70%  
Employees > 30000 
Revenue  > €5,000 million 
Purchasing volume > €3,000 million 
    Direct spend ≈ 60% 
    Indirect spend ≈ 40% 
Number of suppliers  < 5000 
Number of listed suppliers 
accounting for 70% of the 
purchasing volume 

≈ 1000 

    Number of listed direct suppliers ≈ 400 
    Number of listed indirect 
suppliers 

≈ 700 

Sample 
characteristics 

Participants  81 procurement directors 
Direct material purchasers 44 
Indirect material purchasers 37 
Female 24 
Male 57 

*Data based on annual report 2018 

 

33..33..22.. RRiiggoorroouuss  sseettuupp  ooff  tthhee  wwoorrlldd  ccaafféé  ttoo  eennssuurree  vvaalluuaabbllee  rreesseeaarrcchh  oouuttccoommeess  
To ensure the reliability of the methodology used and the data gathered, the setup of 
the world café must be professional and rigorous. The world café was conducted in 
accordance with the suggestions of Schiele et al. (2022b). All steps are summarised in 
Table 9. In the first step, the participants – 81 procurement professionals – were divided 
randomly into four groups of roughly equal size. Next, the groups were allocated various 
tables with individual flipcharts, where each group was invited to discuss a specific 
question. The flipcharts and discussion rounds created a café-like atmosphere, 
promoting open discussion in the focus groups (Brown, 2010; Schieffer et al., 2004). In 
total, four discussion tables with flipcharts were set up with four different topics in four 
separate rooms; one discussion group addressed the question of ‘Which skills will be 
needed in purchasing in five years?’ This discussion table was used as the input for this 
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chapter. The other tables addressed questions related to i) the organisation of 
communication in five years, ii) the purchasing interface in five years, and iii) the 
purchasing tools needed in five years. A moderator hosted each group at their respective 
tables until the end of the world café. The moderator was responsible for moderating 
the discussion, encouraging people to contribute, and documenting the results on the 
flipchart. 

 

Table 9 – Professional and rigorous setup of the world café 
Sequence Activity 

1. Preparation 

The theoretical foundation of the research question. 
Selection and invitation of participants. 
Selection and briefing of the moderators. 
Selection and preparation of location and setting. 

2. Introduction 
Plenary introduction of the topics to discuss and the process of the world 
café. 

3. Table 
Discussion 

Randomly divided and equalised groups for each table (plus one 
moderator). 
Moderators introduce participants to topics, summarise previous findings, 
facilitate discussion, and write down results while remaining neutral.  
After each round, participants move between tables and form new 
randomised groups. 

 Voice recording of all discussion rounds to analyse the outcomes. 

4. Conclusion 

Bringing together findings from all tables for a plenary conclusion. 
Participants assign points to judge the presumed importance of each 
presented indicator (distinguishing direct and indirect material 
purchasers). 

5. Final 
Summary  

Findings are consolidated, shared, and sent to participants for review. 

 

Four discussion rounds were scheduled. The first round was scheduled for 45 
minutes, the second for 30 minutes, the third for 20 minutes, and the last for 20 minutes. 
It was recommended that the first round be the longest since most participants had not 
previously taken part in a world café and would likely require additional time to adjust 
to the operating rules and requirements (Schiele et al., 2022b). Furthermore, the 
amount and variety of novel responses were expected to decrease with every additional 
round. At the beginning of each round, the moderator explained the question to be 
addressed and summarised the previous groups' findings, which were documented as 
bullet points on the flipchart (Hüttinger et al., 2014; Schieffer et al., 2004). The 
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moderator helped detect overlapping answers and condense them into one concise 
response. After the given amount of time, the groups were reassembled randomly to 
ensure different combinations of participants at each discussion table. The next 
discussion rounds began with the moderator summarising the results that had been 
previously identified. This process continued until all four discussion rounds were 
completed. To analyse the results of the world café in detail, all discussion rounds were 
voice recorded, which supported the qualitative findings of this research. Furthermore, 
a systematic voting procedure was used to extract quantitative data.  

 

33..33..33.. VVoottiinngg  pprroocceedduurree  uusseedd  ttoo  rraannkk  tthhee  mmoosstt  rreelleevvaanntt  ffuuttuurree  sskkiillllss  
The world café concluded with a voting procedure. Each participant was asked to put 
stickers next to the statement (bullet points on the flipcharts) they considered the most 
relevant. This procedure made it possible to rate the collected responses according to 
perceived importance (Pulles et al., 2016). Each participant received five stickers per 
question. To distinguish between the votes of direct and indirect material purchasers, 
different colours were distributed. The 44 direct material buyers received orange 
stickers, and the 37 indirect material buyers received yellow stickers. Given there were 
81 participants, a total of 410 stickers were distributed to each table. The participants 
were not restricted in the way they distributed their stickers. Therefore, all five stickers 
could be given to one answer on the flipchart or split between different answers. Once 
all stickers had been utilised, the moderators counted the number of stickers each 
statement received. Afterwards, the results were documented, presented in a plenary 
session to the participants, and later distributed by mail. 

 

3.4.  Results: 32 future skills and a distinction between direct and indirect procurement 
33..44..11.. EEvviiddeenncciinngg  tthhee  ddiiffffeerreennccee  bbeettwweeeenn  ddiirreecctt  aanndd  iinnddiirreecctt  ppuurrcchhaassiinngg  sskkiillllss  
The objectives of this research are twofold. First, it aims to identify and assess the 
difference between direct and indirect material purchasing. Secondly, it seeks to 
uncover the essential skills for both purchasers in digitally transformed procurement. 
Addressing the first objective, the theoretical background presented above clearly 
identifies the difference. It shows that purchasers in direct procurement are responsible 
for buying materials needed for the final product produced, receiving much managerial 
attention due to the commodity type’s high impact on firm expenditure. Therefore, 
practices and research on direct material procurement are mature, allowing for the 
leveraging of the cost-saving potential of this commodity.  
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To validate the difference between direct and indirect procurement and justify the 
relevance of the distinction, this research provides empirical evidence utilising a skills 
perspective. Indeed, it uses the empirical outcome of the large world café study. Based 
on the systematic voting procedure, Pearson's chi-squared test for categorical variables 
is calculated (Fisher, 1922; Pearson, 1900). This statistic follows the simple idea of 
comparing the observed frequencies in certain categories with the frequency expected 
in those categories by chance (Field, 2018). The difference between the expected 
distribution of votes for each skill from direct procurement professionals is compared to 
the observed votes of indirect purchasers. Moreover, the two-sided Fisher's exact test 
is used to cope with the relatively small number of votes in each category to identify the 
significantly different future skills in direct and indirect procurement (Fisher, 1922). 
Table 10 presents the results of the Pearson chi-square statistics and Fisher's two-sided 
exact test at a 95% significance level, proving that there is a clear difference between 
direct and indirect material purchasing.  
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Table 10 – The world café results in essential future skills 

Skills Total 
(410) 

Direct 
(224 votes) 

Indirect 
(186 votes) 

Pearson 
chi-square 

Change management 50 20 8.93% 30 16.13% 4.920** 
Purchasing technology and (e)-tool skills 29 19 8.48% 10 5.38% 1.491 
Co-development (with suppliers) 25 22 9.82% 3 1.61% 11.958*** 
Human-to-human skills (in teams) 25 15 6.70% 10 5.38% 0.309 
Continuous learning 25 13 5.80% 12 6.45% 0.075 
Data/information management (big data) 24 13 5.80% 11 5.91% 0.002 
‘Leadership’ community management 23 13 5.80% 10 5.38% 0.035 
Cross-cultural awareness 23 4 1.79% 19 10.22% 13.636*** 
Frustration tolerance (entrepreneurship) 18 12 5.36% 6 3.23% 1.100 
Communication skills 18 3 1.34% 15 8.06% 10.950*** 
Artificial intelligence (basic) 16 9 4.02% 7 3.76% 0.018 
Cross-functional management 15 7 3.13% 8 4.30% 0.399 
Decision making 14 10 4.46% 4 2.15% 1.650 
Flexibility and agility 14 3 1.34% 11 5.91% 6.448** 
Supplier relationship management 13 12 5.36% 1 0.54% 7.688** 
Supplier development 11 6 2.68% 5 2.69% 0.000 
Inter-generation 10 7 3.13% 3 1.61% 0.976 
Legal (basic) 9 4 1.79% 5 2.69% 0.385 
Curiosity 6 5 2.23% 1 0.54% 2.023 
Visioning (perspective) 6 4 1.79% 2 1.08% 0.356 
Project management 4 3 1.34% 1 0.54% 0.676 
Analytical skills (critical thinking) 4 3 1.34% 1 0.54% 0.676 
Task management (priority management) 4 1 0.45% 3 1.61% 1.431 
Creativity 4 1 0.45% 3 1.61% 1.431 
Product technical awareness (innovation) 3 3 1.34% 0 0.00% 2.509 
Stress management 3 3 1.34% 0 0.00% 2.509 
Strategic (business) skills 3 3 1.34% 0 0.00% 2.509 
Value analysis (product) 3 2 0.89% 1 0.54% 0.177 
Automation (basic) 3 2 0.89% 1 0.54% 0.177 
Financial skills 3 1 0.45% 2 1.08% 0.553 
Self-assurance 2 1 0.45% 1 0.54% 0.017 
Customer 0 0 0.00% 0 0.00% NA 

* p < .10; ** p < .05; *** p < .01 

 

Using Fisher's two-sided exact test, six skills are found that are significantly different 
between direct and indirect material procurement on a 95% significance level. These 
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include two skills that relate to direct purchasing – that is to say, 'co-development with 
supplier' and 'supplier relationship management', and four skills that are significantly 
more important for indirect material purchasing – namely, 'cross-cultural awareness', 
'communication', 'flexibility and agility', and 'change management'. However, two 
further skills could be considered for direct material procurement due to a relatively 
high number of votes and a significant difference in votes from participants: 'purchasing 
technology and (e)-tool skills' and 'decision making'. The next sections address the 
difference, showing both fields’ future development directions concerning increasing 
digitalisation in procurement, leading to six propositions derived from this work (see 
Figure 12). 

 

 

Figure 12 – Display of the propositions 

 

33..44..22.. EEsssseennttiiaall  ffuuttuurree  sskkiillllss  ooff  ddiirreecctt  ppuurrcchhaasseerrss  ffooccuusseedd  oonn  iinnnnoovvaattiioonn  ssoouurrcciinngg  
Two essential skills should be considered for future direct material purchasing. Firstly, 
‘co-developing with suppliers’, which is considered innovation sourcing by Bals et al. 
(2019). The importance of this skill stems from the increasing relevance of innovation 
from the supply base (Hartmann et al., 2012; Spina et al., 2013). For firms, such as the 
company addressed in this chapter, strategic objectives in the consumer market are 
supported by the capabilities of their suppliers. Here, procurement acts as an 
intermediary between the company's R&D department and the supplier's product 
development (Schiele, 2010; von Haartman and Bengtsson, 2015). Hence, procurement 
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is in a prime position to select future business partners and exhibit the skills and 
information required to evaluate opportunities and develop insights into cost and 
product life cycles (Hartmann et al., 2012; Homfeldt et al., 2017). 'Supplier management' 
– also described as 'supplier relationship management' – is another essential skill for 
future direct material purchasing. Managing the ongoing relationship with a supplier 
significantly impacts firm performance (Carr and Pearson, 1999). The aim of the 
discussed company is to reduce the number of direct suppliers and increase 
collaboration with core suppliers. Maintaining a good relationship with the supplier and 
aiming for high supplier satisfaction assures the supply of products, allows for the 
achievement of sustainability aims, grants access to new product developments, and 
facilitates a route to the supplier's best resources (Schiele, 2012; Schulze et al., 2019). 
Therefore, from a relational point of view (Dyer and Singh, 1998), purchasers in direct 
material procurement need the skills to facilitate a relationship with suppliers focused 
on strategic objectives, such as innovation sourcing. This strategy fits the second 
external sourcing strategy described by Cox et al. (2005), which suggests increasing 
leverage by establishing long-term relations. It is in line with the findings of Stek and 
Schiele (2021), who address the necessary skills to achieve innovation sourcing success. 
Thus, this outcome provides us with the first proposition of this chapter: 

Proposition 1: Innovation sourcing skills become a top priority in direct material 
purchasing. 

 

33..44..33.. GGlloobbaall  cchhaannggee  mmaannaaggeemmeenntt  pprraaccttiicceess  iinnfflluueennccee  sskkiillllss  ffoorr  iinnddiirreecctt  pprrooccuurreemmeenntt    
For future indirect procurement, four essential skills were identified: i) 'change 
management', ii) 'communication skills', iii) 'flexibility and agility', and iv) 'cultural 
awareness'. Interestingly, all future indirect material purchasing skills belong to the 
change process of moving from a decentralised to a centralised procurement 
department, including the internationalisation of the commodity (Hartley and Choi, 
2020). However, based on contingency theory, there is no best way to organise a 
corporation and, therefore, no best way to organise a department or indirect 
procurement. Rather, the structure is contingent on purchasing maturity, corporate 
coherence, and fit with the corporate business and purchasing strategy (Rozemeijer et 
al., 2003). Luzzini et al. (2014) described one example of how to organise indirect 
material purchasing – IT expenditure. Here, the purchasing responsibility is organised 
with a high degree of centralisation and a focus on the purchasing process. Indeed, the 
firm described in this chapter intends to centralise the indirect material purchases for 
all business units to increase item standardisation.  
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Since the company is organised in multiple business units worldwide, the 
internationalisation of indirect material procurement is required to fulfil internal needs 
in order to achieve greater transparency, the involvement of fewer suppliers, reduced 
maverick buying, and less corruption (Monczka et al., 2015; Carter et al., 2003). By 
centralising indirect material purchases, the company aims to bundle the volume of 
indirect spending and increase the competition of available suppliers globally, resulting 
in various cost-cutting opportunities (Hesping and Schiele, 2016). It appears that, in this 
respect, indirect procurement is following the path of direct procurement from 20 years 
ago. This approach fits the second and third internal sourcing strategies described by 
Cox et al. (2005), where the buying role for indirect spend is taken over by a central 
department, impacting the design and specification of items depending on the item 
type. Furthermore, the company aims to increase leverage with short-term sourcing 
strategies, utilising e-auctions for indirect procurement and increasing indirect spend 
volumes by bundling across business units (Santanam and Duarte, 2022), which fits the 
first and third external strategies designated by Cox et al. (2005). Lastly, the case 
company targets increasing process efficiency for indirect purchases by implementing 
new e-procurement systems, enabling greater efficiency and transparency (Gebauer 
and Segev, 2000; Tatsis et al., 2006; Hawking et al., 2004). Therefore, indirect 
procurement is going through a transition. To bring about this transformation, 'change 
management' skills in indirect material purchasing are needed to lead the process from 
a local, decentralised procurement organisation to a centralised international 
organisational structure (Tassabehji and Moorhouse, 2008; Aslam et al., 2018).  

Advanced ‘communication’ skills are necessary for this change process because 
employees must communicate internationally with multiple business units. In the past, 
communication in indirect procurement focused on purchasing processes conducted 
manually by phone, fax, and traditional mail, managing the demand of one single 
business unit. In the future, the e-procurement and emerging technologies of Industry 
4.0 will significantly influence indirect purchasing practices (Schiele and Torn, 2020; 
Santanam and Duarte, 2022). Here, communication skills are needed to manage the high 
internal complexity of the organisation, especially due to the large number of business 
units involved on an international level. This results in many external stakeholders and 
an international supply base for indirect materials, where information is currently 
gathered from different legacy information systems (Foerstl et al., 2018; Hartley and 
Choi, 2020). Hence, this research’s results are in line with the work of Lorentz et al. 
(2021), supporting the view that a higher degree of formalisation – utilising rules, 
procedures, and protocols – improves the effectiveness of indirect material purchasing 
on a global scale. 
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is in a prime position to select future business partners and exhibit the skills and 
information required to evaluate opportunities and develop insights into cost and 
product life cycles (Hartmann et al., 2012; Homfeldt et al., 2017). 'Supplier management' 
– also described as 'supplier relationship management' – is another essential skill for 
future direct material purchasing. Managing the ongoing relationship with a supplier 
significantly impacts firm performance (Carr and Pearson, 1999). The aim of the 
discussed company is to reduce the number of direct suppliers and increase 
collaboration with core suppliers. Maintaining a good relationship with the supplier and 
aiming for high supplier satisfaction assures the supply of products, allows for the 
achievement of sustainability aims, grants access to new product developments, and 
facilitates a route to the supplier's best resources (Schiele, 2012; Schulze et al., 2019). 
Therefore, from a relational point of view (Dyer and Singh, 1998), purchasers in direct 
material procurement need the skills to facilitate a relationship with suppliers focused 
on strategic objectives, such as innovation sourcing. This strategy fits the second 
external sourcing strategy described by Cox et al. (2005), which suggests increasing 
leverage by establishing long-term relations. It is in line with the findings of Stek and 
Schiele (2021), who address the necessary skills to achieve innovation sourcing success. 
Thus, this outcome provides us with the first proposition of this chapter: 

Proposition 1: Innovation sourcing skills become a top priority in direct material 
purchasing. 
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with a high degree of centralisation and a focus on the purchasing process. Indeed, the 
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Since the company is organised in multiple business units worldwide, the 
internationalisation of indirect material procurement is required to fulfil internal needs 
in order to achieve greater transparency, the involvement of fewer suppliers, reduced 
maverick buying, and less corruption (Monczka et al., 2015; Carter et al., 2003). By 
centralising indirect material purchases, the company aims to bundle the volume of 
indirect spending and increase the competition of available suppliers globally, resulting 
in various cost-cutting opportunities (Hesping and Schiele, 2016). It appears that, in this 
respect, indirect procurement is following the path of direct procurement from 20 years 
ago. This approach fits the second and third internal sourcing strategies described by 
Cox et al. (2005), where the buying role for indirect spend is taken over by a central 
department, impacting the design and specification of items depending on the item 
type. Furthermore, the company aims to increase leverage with short-term sourcing 
strategies, utilising e-auctions for indirect procurement and increasing indirect spend 
volumes by bundling across business units (Santanam and Duarte, 2022), which fits the 
first and third external strategies designated by Cox et al. (2005). Lastly, the case 
company targets increasing process efficiency for indirect purchases by implementing 
new e-procurement systems, enabling greater efficiency and transparency (Gebauer 
and Segev, 2000; Tatsis et al., 2006; Hawking et al., 2004). Therefore, indirect 
procurement is going through a transition. To bring about this transformation, 'change 
management' skills in indirect material purchasing are needed to lead the process from 
a local, decentralised procurement organisation to a centralised international 
organisational structure (Tassabehji and Moorhouse, 2008; Aslam et al., 2018).  

Advanced ‘communication’ skills are necessary for this change process because 
employees must communicate internationally with multiple business units. In the past, 
communication in indirect procurement focused on purchasing processes conducted 
manually by phone, fax, and traditional mail, managing the demand of one single 
business unit. In the future, the e-procurement and emerging technologies of Industry 
4.0 will significantly influence indirect purchasing practices (Schiele and Torn, 2020; 
Santanam and Duarte, 2022). Here, communication skills are needed to manage the high 
internal complexity of the organisation, especially due to the large number of business 
units involved on an international level. This results in many external stakeholders and 
an international supply base for indirect materials, where information is currently 
gathered from different legacy information systems (Foerstl et al., 2018; Hartley and 
Choi, 2020). Hence, this research’s results are in line with the work of Lorentz et al. 
(2021), supporting the view that a higher degree of formalisation – utilising rules, 
procedures, and protocols – improves the effectiveness of indirect material purchasing 
on a global scale. 
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Moreover, an indirect procurement professional requires a certain level of 'flexibility 
and agility'. The indirect purchasing tasks can be managed from various locations. 
Indeed, indirect material purchasers perform much of their work outside the office, 
which is an increasing phenomenon in purchasing (Bals et al., 2019; Hartley and Choi, 
2020). Moreover, in the restructuring process of indirect material purchasing, 
professionals require a high level of agility to adapt to the changing working 
environment. Finally, a new centralised organisational structure for indirect purchasing 
requires employees to work in a 'cross-cultural' setting because members of the 
procurement department must work in global teams across business units (Gibson et 
al., 2019; Martinez and Jarillo, 1991). Likewise, internationalisation of the supply base is 
expected, which requires the purchaser of indirect materials to possess greater acuity 
in international management skills. Thus, cultural awareness becomes increasingly 
important in, for example, negotiating contracts (Giunipero and Handfield, 2004). This 
aspect of internationalisation and increased cross-cultural work is addressed in the 
second proposition: 

Proposition 2: For indirect purchasing, internationalisation is expected to gain in 
importance with a respective emphasis on cultural, communication, flexibility, and 

agility skills. 

 

33..44..44.. CCoommmmoonnllyy  rreeqquuiirreedd  sskkiillllss  wwiitthhiinn  tthhee  ttrraannssffoorrmmaattiioonn  pprroocceessss  ooff  PPSSMM  
The common results – the combined votes of the surveyed purchasers for direct and 
indirect material with no significant difference – show a clear transformation process in 
both commodity types. This transformation process is initiated by implementing new 
technologies, adjusting purchasing objectives, and changing the work environment. Past 
research has shown that the discipline has evolved into a strategic function, where, for 
instance, purchasing professionals are engaged with new product development teams 
and require strategic business skills (Schiele, 2010; Tassabehji and Moorhouse, 2008; 
Luzzini and Ronchi, 2011). More and more attention has been given over to increasing 
purchasing maturity (Schiele, 2007; Bals et al., 2018). Therefore, clear procedures that 
are harmonised across the whole organisation are obligatory. The addressed company 
serves as one example of how increased similarities, structured by rules, protocols, 
procedures, and shared legacy information systems, allow for increasing purchasing 
maturity across the organisation. However, specific capabilities and competencies are 
highly desirable in purchasing to lead this transformation process.  
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Required skills for the digital transformation process of procurement 

'Purchasing technology and (e)-tool skills' are essential ingredients in the digital 
transformation process of procurement. Increasing attention is given to so-called e-
purchasing or e-procurement tools – with both terms often used interchangeably – and 
greater reliance is placed on information and communication technology in 
procurement (Giunipero et al., 2012a; Zunk et al., 2014). From a process point of view, 
these technologies are often addressed as e-sourcing, as supplier identification, 
qualification and selection, and e-transactions addressed as the automation of ‘procure 
to pay’ (Presutti and William, 2003). Recently, the functionalities of these systems have 
increased, whereas the impact of future technologies, moving towards Industry 4.0 in 
purchasing, continues to receive sparse research attention. Scholars assume a 
significant impact on the identification and selection of suppliers using, for example, 
sophisticated text mining, data analysis through artificial intelligence, and interactive 
communication bots (Schiele and Torn, 2020; Schildt, 2017). Procurement professionals, 
both present and future, must learn how to use these supportive technologies (Bals et 
al., 2019). For direct procurement, the value of these technologies can be two-fold, with 
transactional technologies improving existing business processes, and relational 
technologies supporting the strategic integration of the supply chain (Johnson et al., 
2007). Presutti and William (2003) addressed the latter using e-design systems to 
facilitate early supplier involvement. Meanwhile, the case company hopes to improve 
the planning process with suppliers, using predictive tools to improve forecasts and 
selecting the most competitive suppliers to innovate and improve quality standards. This 
planning focus may help to explain why these tools and the respective skills are more 
often attributed to direct procurement. Here, indirects rely more on spot buying and 
periodical purchases than on continuous demand in serial production. In indirect 
procurement, demands will be collected centrally, and online marketplaces will be used 
to launch a bidding process between suppliers (Santanam and Duarte, 2022). 

The last skill that is crucial in purchasing is 'decision making'. In today's rapidly 
changing business environment, the purchaser must make the right decision within a 
reasonable amount of time. Given purchasing's strategic position, decisions in 
purchasing are becoming more complex (Tassabehji and Moorhouse, 2008). Today, the 
number of digital systems implemented in purchasing are increasing – where the correct 
choice of system is highly important and where strategic decision-making skills are vital 
(Gottge et al., 2020; Giunipero and Pearcy, 2000). Due to the implementation of new 
systems in purchasing, larger quantities of data, often called big data, are available. 
Here, purchasers must process large quantities of data to facilitate faster and better 
decision making (Nürk, 2019; Fatorachian and Kazemi, 2021). The ability to include data 
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Moreover, an indirect procurement professional requires a certain level of 'flexibility 
and agility'. The indirect purchasing tasks can be managed from various locations. 
Indeed, indirect material purchasers perform much of their work outside the office, 
which is an increasing phenomenon in purchasing (Bals et al., 2019; Hartley and Choi, 
2020). Moreover, in the restructuring process of indirect material purchasing, 
professionals require a high level of agility to adapt to the changing working 
environment. Finally, a new centralised organisational structure for indirect purchasing 
requires employees to work in a 'cross-cultural' setting because members of the 
procurement department must work in global teams across business units (Gibson et 
al., 2019; Martinez and Jarillo, 1991). Likewise, internationalisation of the supply base is 
expected, which requires the purchaser of indirect materials to possess greater acuity 
in international management skills. Thus, cultural awareness becomes increasingly 
important in, for example, negotiating contracts (Giunipero and Handfield, 2004). This 
aspect of internationalisation and increased cross-cultural work is addressed in the 
second proposition: 

Proposition 2: For indirect purchasing, internationalisation is expected to gain in 
importance with a respective emphasis on cultural, communication, flexibility, and 

agility skills. 
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are harmonised across the whole organisation are obligatory. The addressed company 
serves as one example of how increased similarities, structured by rules, protocols, 
procedures, and shared legacy information systems, allow for increasing purchasing 
maturity across the organisation. However, specific capabilities and competencies are 
highly desirable in purchasing to lead this transformation process.  
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Required skills for the digital transformation process of procurement 

'Purchasing technology and (e)-tool skills' are essential ingredients in the digital 
transformation process of procurement. Increasing attention is given to so-called e-
purchasing or e-procurement tools – with both terms often used interchangeably – and 
greater reliance is placed on information and communication technology in 
procurement (Giunipero et al., 2012a; Zunk et al., 2014). From a process point of view, 
these technologies are often addressed as e-sourcing, as supplier identification, 
qualification and selection, and e-transactions addressed as the automation of ‘procure 
to pay’ (Presutti and William, 2003). Recently, the functionalities of these systems have 
increased, whereas the impact of future technologies, moving towards Industry 4.0 in 
purchasing, continues to receive sparse research attention. Scholars assume a 
significant impact on the identification and selection of suppliers using, for example, 
sophisticated text mining, data analysis through artificial intelligence, and interactive 
communication bots (Schiele and Torn, 2020; Schildt, 2017). Procurement professionals, 
both present and future, must learn how to use these supportive technologies (Bals et 
al., 2019). For direct procurement, the value of these technologies can be two-fold, with 
transactional technologies improving existing business processes, and relational 
technologies supporting the strategic integration of the supply chain (Johnson et al., 
2007). Presutti and William (2003) addressed the latter using e-design systems to 
facilitate early supplier involvement. Meanwhile, the case company hopes to improve 
the planning process with suppliers, using predictive tools to improve forecasts and 
selecting the most competitive suppliers to innovate and improve quality standards. This 
planning focus may help to explain why these tools and the respective skills are more 
often attributed to direct procurement. Here, indirects rely more on spot buying and 
periodical purchases than on continuous demand in serial production. In indirect 
procurement, demands will be collected centrally, and online marketplaces will be used 
to launch a bidding process between suppliers (Santanam and Duarte, 2022). 

The last skill that is crucial in purchasing is 'decision making'. In today's rapidly 
changing business environment, the purchaser must make the right decision within a 
reasonable amount of time. Given purchasing's strategic position, decisions in 
purchasing are becoming more complex (Tassabehji and Moorhouse, 2008). Today, the 
number of digital systems implemented in purchasing are increasing – where the correct 
choice of system is highly important and where strategic decision-making skills are vital 
(Gottge et al., 2020; Giunipero and Pearcy, 2000). Due to the implementation of new 
systems in purchasing, larger quantities of data, often called big data, are available. 
Here, purchasers must process large quantities of data to facilitate faster and better 
decision making (Nürk, 2019; Fatorachian and Kazemi, 2021). The ability to include data 
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analytics, especially supply chain analytics, will be necessary for direct procurement 
(Wang et al., 2016a). For the presented company, direct material procurement selects 
core suppliers and establishes relationships in a digital supplier–buyer interface to allow 
mutual benefits for both parties – for example, transparency throughout the supply 
chain. For this reason, the third proposition is formulated as follows: 

Proposition 3: The continuous digitalisation and development towards Industry 4.0 
build momentum for skills that use core procurement technology and (e)-tools. 

 

Skills that Support the Change Management Process in Procurement 

Four additional skills have been found that each adds up to more than 5% of the total 
votes. These skills relate to the change management process in procurement, including 
'continuous learning', 'leadership’ (community management), 'human-to-human skills' 
(working in teams), and 'data and information management'.  

Continuous learning is an interpersonal skill that each purchaser needs to develop 
professionally. The past expectation that individuals would remain in one profession 
throughout their working life is no longer realistic. A person needs to adapt to changing 
work environments during a professional career and learn new skills (Bals et al., 2019; 
Giunipero and Pearcy, 2000). In PSM, these changes include i) development from an 
operative into a strategic function, ii) contextual changes shifting the scope of 
purchasing, and iii) changing work environments due to new technologies. To lead the 
change process, various purchasing professionals need leadership skills. On the one 
hand, these skills include managing the community through transformation. On the 
other hand, the process needs to be actively steered, and a high level of problem-solving 
capabilities is required. Thus, the skills needed to manage the transformation lead to the 
fourth proposition: 

Proposition 4: Continuous learning and leadership skills have grown in importance in 
purchasing. 

 

The third commonly shared skill in future procurement addresses working within a 
team setting, especially in cross-functional teams. Here, the need for ‘human-to-human 
skills’ accelerates in importance. Interestingly, in a working environment that is 
increasingly supported by digital means, it might well be assumed that less human 
interaction would be needed, but the opposite is expected for the more complex and 
higher strategic tasks in purchasing (Bals et al., 2019). Furthermore, various new 
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product-development, optimisation, and cost-saving projects are achieved by team 
efforts rather than individual action (Johnson et al., 2002; Moses and Åhlström, 2008). 
Teamwork skills must be inculcated in future sourcing teams, and the underlying 
fundamentals must be understood (Franke and Foerstl, 2020). Fourthly, ‘data and 
information management skills’ are needed in direct and indirect material purchasing, 
especially with the increasing quantity of data available in the PSM field. On the one 
hand, the skills include making data available in purchasing and, on the other hand, 
analysing the data. Thus, professionals need to process, store, secure, and analyse data 
for future decision making (Oussous et al., 2018).  

 

33..44..55.. EExxtteennddiinngg  tthhee  ffrraammeewwoorrkk  ooff  BBaallss  eett  aall..  ((22001199))  uussiinngg  aaddddiittiioonnaall  iiddeennttiiffiieedd  sskkiillllss  
During the research process, the work of Bals et al. (2019) was used to categorise and 
name the skills identified in the world café. However, five additional future purchasing 
skills were acknowledged, which were not pinpointed in the interviews held by Bals et 
al. (2019): i) 'artificial intelligence', ii) 'frustration tolerance', iii) 'stress management',  iv) 
'visioning', and v) 'inter-generation'. According to the participants of the world café, a 
basic understanding of the concept of 'artificial intelligence' is needed in the prospective 
procurement department. Understanding artificial intelligence represents a new 
technical skill for procurement professionals. It is important to understand which inputs 
or data are needed for artificial intelligence to work and how to use it in purchasing. The 
quantity of data available, based on e-procurement systems, e-sourcing solutions, and 
sensor technology, supports data analytics whose application looks promising, though 
various challenges will need to be overcome (Dai et al., 2020; Roßmann et al., 2018). 
This leads to the fifth proposition of this research:  

Proposition 5: Emerging technology skills, such as big data analytics and artificial 
intelligence, are important for the future purchaser to move towards Industry 4.0. 

 

Three new interpersonal skills were identified. 'Frustration tolerance' is one. The 
participants of the world café assumed that future procurement professionals would 
need to work in an entrepreneurial manner – for instance, by allowing a certain level of 
risk taking and frustration tolerance. Secondly, procurement professionals should 
possess the skill of managing stressful situations. ‘Stress management’ skills were not 
mentioned by Bals et al. (2019) but had been previously referred to by Carr and Smeltzer 
(2000) and Tatham et al. (2017). The importance of stress management is increasing due 
to the strategic and influencing roles of purchasing. Having to perform the role of an 
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analytics, especially supply chain analytics, will be necessary for direct procurement 
(Wang et al., 2016a). For the presented company, direct material procurement selects 
core suppliers and establishes relationships in a digital supplier–buyer interface to allow 
mutual benefits for both parties – for example, transparency throughout the supply 
chain. For this reason, the third proposition is formulated as follows: 

Proposition 3: The continuous digitalisation and development towards Industry 4.0 
build momentum for skills that use core procurement technology and (e)-tools. 

 

Skills that Support the Change Management Process in Procurement 

Four additional skills have been found that each adds up to more than 5% of the total 
votes. These skills relate to the change management process in procurement, including 
'continuous learning', 'leadership’ (community management), 'human-to-human skills' 
(working in teams), and 'data and information management'.  

Continuous learning is an interpersonal skill that each purchaser needs to develop 
professionally. The past expectation that individuals would remain in one profession 
throughout their working life is no longer realistic. A person needs to adapt to changing 
work environments during a professional career and learn new skills (Bals et al., 2019; 
Giunipero and Pearcy, 2000). In PSM, these changes include i) development from an 
operative into a strategic function, ii) contextual changes shifting the scope of 
purchasing, and iii) changing work environments due to new technologies. To lead the 
change process, various purchasing professionals need leadership skills. On the one 
hand, these skills include managing the community through transformation. On the 
other hand, the process needs to be actively steered, and a high level of problem-solving 
capabilities is required. Thus, the skills needed to manage the transformation lead to the 
fourth proposition: 

Proposition 4: Continuous learning and leadership skills have grown in importance in 
purchasing. 

 

The third commonly shared skill in future procurement addresses working within a 
team setting, especially in cross-functional teams. Here, the need for ‘human-to-human 
skills’ accelerates in importance. Interestingly, in a working environment that is 
increasingly supported by digital means, it might well be assumed that less human 
interaction would be needed, but the opposite is expected for the more complex and 
higher strategic tasks in purchasing (Bals et al., 2019). Furthermore, various new 

CHAPTER 3 

81 | P a g e  

3 

product-development, optimisation, and cost-saving projects are achieved by team 
efforts rather than individual action (Johnson et al., 2002; Moses and Åhlström, 2008). 
Teamwork skills must be inculcated in future sourcing teams, and the underlying 
fundamentals must be understood (Franke and Foerstl, 2020). Fourthly, ‘data and 
information management skills’ are needed in direct and indirect material purchasing, 
especially with the increasing quantity of data available in the PSM field. On the one 
hand, the skills include making data available in purchasing and, on the other hand, 
analysing the data. Thus, professionals need to process, store, secure, and analyse data 
for future decision making (Oussous et al., 2018).  
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technical skill for procurement professionals. It is important to understand which inputs 
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quantity of data available, based on e-procurement systems, e-sourcing solutions, and 
sensor technology, supports data analytics whose application looks promising, though 
various challenges will need to be overcome (Dai et al., 2020; Roßmann et al., 2018). 
This leads to the fifth proposition of this research:  
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intermediary between various company functions – for example, between R&D and 
production to implement externally sourced innovations – unsurprisingly increases the 
pressure on individual employees. Thirdly, the skill of 'visioning' was identified, 
supporting a long-range strategic perspective on the business. For instance, in the past, 
short-term purchasing decisions were made to source specific goods, whereas today's 
purchasing decisions are taken with a longer-term focus (Cox et al., 2005; Li et al., 2015). 
Furthermore, procurement professionals must certainly display the ability to see the 
long-term implications of technological developments. 

Finally, 'inter-generational' skills involve working in a cross-generational 
environment. These days, companies are challenged by high age diversity in the 
workforce due to an ageing population in which organisations are becoming increasingly 
diverse demographically (Wagner and Hollenbeck, 2020). Furthermore, rapid 
technological development presents a challenge to older employees faced with learning 
the new technologies used in their work environment. Often, younger and older 
employees have to work together in tough conditions and are not aware of their 
significantly different ways of working. Although the adoption of new technology may 
be easier for one, it could be more challenging for the other. Some knowledge of inter-
generational workplace cooperation is needed to improve team performance. However, 
the demographic difference has not yet been addressed in the PSM skills literature, 
although it has been pinpointed by Franke and Foerstl (2020) in their framework for 
future research on PSM teams. This finding raises the sixth proposition based on the 
exploratory research design: 

Proposition 6: Inter-generational collaboration is a new skill required by purchasers in 
an ageing society. 

 

3.5.  Discussion: Changing skill sets for direct and indirect material purchasers  
33..55..11.. DDiissttiinngguuiisshhiinngg  ddiirreecctt  aanndd  iinnddiirreecctt  mmaatteerriiaall  ppuurrcchhaasseerr  sskkiillllss  
First of all, this research responds to the claim that the distinction between direct and 
indirect material procurement is commonly made in practice but only rarely researched 
and discussed in academia (Darom and Plant, 2020; Kim and Shunk, 2004; 
Niederschweiberer and Kleemann, 2020; Vos et al., 2016). The work assesses the 
difference between direct and indirect material procurement from a competency point 
of view, which has not been undertaken previously. Therefore, the clear relevance of 
distinguishing both professions in academia has been found, justifying specific work 
addressing the  – for instance, Cox et al. (2005) and Vos et al. (2016). This research 
answers the call from Giunipero and Pearcy (2000) to assess the skills required in 
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different jobs in purchasing. Consequently, this chapter demonstrates the impossibility 
of defining the skill set of an ideal, all-around procurement professional. Rather, the skill 
set will depend on the tasks undertaken by the procurement professional. Yet, based on 
the review above, the field of indirect material spending has been rather neglected in 
research, and efforts need to be made to increase the maturity of research in this field 
by offering guidance, as has been done by Darom and Plant (2020) and Cox et al. (2005), 
for example.  

Thus, the second contribution addresses the objective of guiding future indirect 
material purchasing. Based on a world café study, specific future skills for direct and 
indirect procurement have been identified, complementing the work of Knight et al. 
(2014) who explored the connection between purchasing type and purchasing skill. The 
necessary skills are integrated into purchasing roles, linking purchasing type and 
purchasing skills based on investigating different skills for different purchasing roles. 
Therefore, the theoretical contribution answers the call of Schiele (2019) to define 
specific skills for the seven roles that procurement professionals fulfil. In this work, it has 
been shown that the scope for direct material procurement is shifting towards the role 
of innovation buying, and a wave of market internationalisation is expected for indirect 
purchasers. To accomplish the objectives of direct material purchasing, relationship 
management skills are needed, supporting the long-established claims of Cox et al. 
(2005) on the need for long-term relationships with direct material suppliers. This 
research also responds to the quest of Lindgreen et al. (2013) to explore when and why 
transactional or relational purchasing is applied. Based on the skill focus described 
above, direct procurement focuses on relational practices to shape buyer–supplier 
relationships with a long-term focus. However, the internationalisation of indirect 
procurement and the implementation of new procurement technology increase the 
number of potential suppliers of indirect materials, which results in a focus on 
transaction cost. Thus, the results of this research point to the unproven hypothesis of 
Cox et al. (2005) that indirect material procurement will focus on transaction cost and 
short-term relations. Moreover, this research shows that a wave of market 
internationalisation can be expected for indirect procurement (Hartley and Choi, 2020). 
In this context, procurement professionals will need to acquire the skills to manage 
demand in various business units worldwide, resulting in a new international supply 
base for indirect materials (Carter et al., 2003; Monczka et al., 2015). For that reason, 
cultural, communication, flexibility, and agility skills are essential. Based on the 
difference between these two commodity types, this research illustrates how different 
cost-reduction techniques – for example, Hesping and Schiele (2016) – or purchasing 
strategies – such as Cox et al. (2005) – should be implemented. 
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of innovation buying, and a wave of market internationalisation is expected for indirect 
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management skills are needed, supporting the long-established claims of Cox et al. 
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number of potential suppliers of indirect materials, which results in a focus on 
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short-term relations. Moreover, this research shows that a wave of market 
internationalisation can be expected for indirect procurement (Hartley and Choi, 2020). 
In this context, procurement professionals will need to acquire the skills to manage 
demand in various business units worldwide, resulting in a new international supply 
base for indirect materials (Carter et al., 2003; Monczka et al., 2015). For that reason, 
cultural, communication, flexibility, and agility skills are essential. Based on the 
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Thirdly, this research provides a list of common skills needed in future direct and 
indirect material procurement to push technology implementation in PSM. For that 
purpose, this work conflates two growing domains of PSM literature, giving increased 
attention to professional skills and the influence of technological developments in the 
field, leading to the new industry paradigm of Industry 4.0. These identified skills may 
also overcome the barrier to implementing future e-purchasing and e-procurement 
software solutions by helping to resolve the issue of a lack of skilled personnel (Hawking 
et al., 2004; Tatsis et al., 2006; Kauppi et al., 2013). Furthermore, this research finds 
supporting evidence for the proposition of Lorentz et al. (2021) on how digitalisation 
impacts the field. Results show that increasing internationalisation and technology 
implementation support each other well – for example, online marketplaces facilitate 
the inclusion of suppliers worldwide (Santanam and Duarte, 2022). However, market 
internationalisation leads to increasing uncertainty due to the larger number of 
stakeholders involved across different business units, leading to the need for a high level 
of internal communication. If the same technologies are implemented throughout the 
entire organisation, these technologies will decrease the inflow of information from 
various legacy information systems. However, rules, procedures, and protocols are 
needed to increase formalisation and purchasing maturity (Lorentz et al., 2021).   

Lastly, based on the work of Bals et al. (2019), five future purchasing skills were 
identified: 'artificial intelligence', 'frustration tolerance', 'visioning', 'inter-generation', 
and 'stress management'. Therefore, this chapter's findings contribute to an 
understanding of the impact of digitalisation and Industry 4.0 on purchasing. The results 
show that purchasing skills are not stable phenomena that persist over time but are 
better seen as unstable phenomena that are subject to redefinition over time in 
response to technological and strategic shifts in purchasing. Special attention must be 
given to the inter-generational skills in purchasing, which are required in an ageing 
society. Here, the demographic difference has not yet been addressed in the PSM skills 
literature, especially for purchasers working in teams.  

 

33..55..22.. MMaannaaggeemmeenntt  ccaann  bbeenneeffiitt  ffrroomm  tthhee  lliisstt  ooff  ffuuttuurree  sskkiillllss  nneeeeddeedd  ffoorr  ppuurrcchhaassiinngg    
The results presented identify a list of essential future skills in purchasing and distinguish 
between the roles of direct and indirect material procurement professionals. Managers 
in purchasing, especially managers responsible for the procurement department's 
employees and staffing, may use this as a guideline. This research confirms that unique 
strategies and policies to manage indirect spend are required (Carter et al., 2003). To 
make sure that the company is well prepared for the future, human resource managers 

CHAPTER 3 

85 | P a g e  

3 

in purchasing should focus on recruiting professionals with essential future skills 
depending on the purchasing role they are assigned to (Hartley and Choi, 2020). 
Furthermore, appropriate educational methods are necessary to train their personnel in 
these vital skills (Bals et al., 2019). Educational professionals need to consider current 
and future procurement professionals with a view to developing appropriate training 
and educational methods to teach these essential skills (Giunipero and Pearcy, 2000; 
Pekkanen et al., 2020). 

Furthermore, the research results offer guidelines for dealing with the challenge of 
increasing purchasing maturity and implementing appropriate software solutions to 
resolve the issue of a skills shortfall in direct and indirect material procurement 
(Andreasen and Gammelgaard, 2018; Schiele, 2007). This research's outcome is 
especially useful for managers attempting to increase maturity in purchasing based on 
a skills perspective. Of course, the skills identified have yet to be validated. However, 
validation using research with a larger population will take time, and managers should 
respond expeditiously. The results presented above are based on input from practice 
and provide insights for purchasing managers. Managers from smaller firms can learn 
from the results obtained and use the guidelines to stimulate future growth efforts.  

 

3.6.  The research is limited to an exploratory world café and needs further validation 
The research methodology has certain limitations. Firstly, data collection was limited to 
a single large global corporation. Therefore, the usefulness of the results may be limited 
for procurement professionals of smaller companies. For instance, the expectation that 
indirect procurement will internationalise is driven by the unique experience of a global 
corporation that has already pooled direct material procurement and is now seeking to 
repeat the same bundling effect for indirects. Nevertheless, the research outcome can 
be used as a baseline from which to move forward, particularly given the evidence of a 
significant difference between direct and indirect procurement. Furthermore, 
groupthink and confirmation bias are involved, based on the data collection process 
during the world café study. Therefore, the results have not been validated. To validate 
and generalise the results, further research efforts will need to draw on a larger and 
broader target population. Future research could validate the skills identified through 
the adoption of an extensive survey. Moreover, the world café method is limited to the 
use of focus groups and requires a moderator to document the results. The research 
methods, therefore, constrain the outcome by overseeing individual inputs and 
confining understanding to the level of the group, giving the moderator a significant role 
in shaping the outcome. This chapter builds a foundation for the further exploration of 
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future skills and purchasing roles. Nevertheless, it is uncertain how well the 
procurement professionals who participated were able to anticipate future purchasing 
developments, since a low number of skills related to Industry 4.0 in purchasing were 
identified.  

In this research, only four of thirty-two skills – 'e-procurement technology', 'big data 
analytics', 'artificial intelligence', and 'automation' – relate to a future industry 
paradigm. Additional research is needed to identify additional Industry 4.0 skills in 
purchasing. Moreover, future research should focus on the inter-generational skills 
identified. These skills will likely become necessary to navigate a world with an ageing 
population, where there are growing age differences between purchasers and their 
interface partners. Next, the distinction between the skill sets of various purchasing 
roles is limited to direct and indirect material purchasing. Schiele (2019) suggested seven 
different roles in purchasing. To make this perspective complete, future skills that are 
applicable to various other purchasing roles should be defined by further research, thus 
increasing purchasing maturity. In addition, the available literature on purchasing roles 
is limited. Future research will need to explore which roles are required in purchasing, 
especially in the changing procurement environment.  

Nevertheless, our research points to the significant difference between direct and 
indirect purchasing, confirming the suggestion of Knight et al. (2014) that distinct skill 
sets are needed based on the sourced product category. Future research must 
emphasise the often-neglected profession of indirect material purchasing, especially 
because a significant difference exists between direct and indirect procurement, and the 
field of indirect material procurement is changing in response to the implementation of 
new technologies and their growing business impact. Past research has shown the 
importance of strategically managing the direct material group. Now, it is time to pay 
attention to the indirect spend of organisations to facilitate maturation. In indirect 
procurement, long-established product portfolios, such as the Kraljic matrix (Kraljic, 
1997, 1983), need to be used frequently. Moreover, specific material group strategies 
must be developed to apply suitable sourcing tactics (Hesping and Schiele, 2016). 
Consequently, additional research and specific education within the indirect material 
group are essential. Future research would benefit from focusing on how to inculcate 
the skills identified. Sophisticated educational programmes and methods must be 
pinpointed and developed to train future procurement professionals. 

 

3.7. References 
References can be found on page 253.

CHAPTER  4



584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke
Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022 PDF page: 105PDF page: 105PDF page: 105PDF page: 105

Differentiating between direct and indirect procurement 

86 | P a g e  

3 

future skills and purchasing roles. Nevertheless, it is uncertain how well the 
procurement professionals who participated were able to anticipate future purchasing 
developments, since a low number of skills related to Industry 4.0 in purchasing were 
identified.  

In this research, only four of thirty-two skills – 'e-procurement technology', 'big data 
analytics', 'artificial intelligence', and 'automation' – relate to a future industry 
paradigm. Additional research is needed to identify additional Industry 4.0 skills in 
purchasing. Moreover, future research should focus on the inter-generational skills 
identified. These skills will likely become necessary to navigate a world with an ageing 
population, where there are growing age differences between purchasers and their 
interface partners. Next, the distinction between the skill sets of various purchasing 
roles is limited to direct and indirect material purchasing. Schiele (2019) suggested seven 
different roles in purchasing. To make this perspective complete, future skills that are 
applicable to various other purchasing roles should be defined by further research, thus 
increasing purchasing maturity. In addition, the available literature on purchasing roles 
is limited. Future research will need to explore which roles are required in purchasing, 
especially in the changing procurement environment.  

Nevertheless, our research points to the significant difference between direct and 
indirect purchasing, confirming the suggestion of Knight et al. (2014) that distinct skill 
sets are needed based on the sourced product category. Future research must 
emphasise the often-neglected profession of indirect material purchasing, especially 
because a significant difference exists between direct and indirect procurement, and the 
field of indirect material procurement is changing in response to the implementation of 
new technologies and their growing business impact. Past research has shown the 
importance of strategically managing the direct material group. Now, it is time to pay 
attention to the indirect spend of organisations to facilitate maturation. In indirect 
procurement, long-established product portfolios, such as the Kraljic matrix (Kraljic, 
1997, 1983), need to be used frequently. Moreover, specific material group strategies 
must be developed to apply suitable sourcing tactics (Hesping and Schiele, 2016). 
Consequently, additional research and specific education within the indirect material 
group are essential. Future research would benefit from focusing on how to inculcate 
the skills identified. Sophisticated educational programmes and methods must be 
pinpointed and developed to train future procurement professionals. 

 

3.7. References 
References can be found on page 253.

CHAPTER  4



584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke
Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022 PDF page: 106PDF page: 106PDF page: 106PDF page: 106

CHAPTER 4 

89 | P a g e  

4 

 

CCHHAAPPTTEERR  44  

 

 

44..  IINNTTEERRPPRREETTIINNGG  TTHHEE  IINNDDUUSSTTRRYY  44..00  FFUUTTUURREE::  TTEECCHHNNOOLLOOGGYY,,  BBUUSSIINNEESSSS,,  
SSOOCCIIEETTYY,,  AANNDD  PPEEOOPPLLEE    

 

 

This chapter provides a holistic overview of Industry 4.0 and its implications for 
businesses, society, and people. In this dissertation, an understanding of the future 
Industry paradigm is needed to provide detailed suggestions on which roles and skills in 
PSM will be required. Thus, the results of a joint collaboration by 50 professors from the 
University of Twente, Netherlands, and 15 industry practitioners who gathered in two 
physical world cafés to develop hypotheses regarding Industry 4.0 were used. A holistic 
view was taken to provide a differentiated and realistic picture of the developments of 
the complex industry phenomenon. Based on this approach, this chapter answers the 
third sub-question of the dissertation: What are the characteristics of the future industry 
paradigm? Chapter 4 is written as an isolated paper. The contributions to the 
dissertation are included at the end of the dissertation. 

 

 

 

 

 

 

 

The main part of this chapter was published in the Journal of Business Strategy in 2020 
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This chapter provides a holistic overview of Industry 4.0 and its implications for 
businesses, society, and people. In this dissertation, an understanding of the future 
Industry paradigm is needed to provide detailed suggestions on which roles and skills in 
PSM will be required. Thus, the results of a joint collaboration by 50 professors from the 
University of Twente, Netherlands, and 15 industry practitioners who gathered in two 
physical world cafés to develop hypotheses regarding Industry 4.0 were used. A holistic 
view was taken to provide a differentiated and realistic picture of the developments of 
the complex industry phenomenon. Based on this approach, this chapter answers the 
third sub-question of the dissertation: What are the characteristics of the future industry 
paradigm? Chapter 4 is written as an isolated paper. The contributions to the 
dissertation are included at the end of the dissertation. 
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Abstract 

Industrial revolutions have been induced by technological advances that have gone on 
to fundamentally change business and society. To gain a comprehensive understanding 
of the fourth industrial revolution (Industry 4.0) and derive guidelines for business 
strategy, it is necessary to explore it as a multi-facet phenomenon. However, most of 
the literature on Industry 4.0 adopts a predominantly technical view. This chapter aims 
to report on a project discussing a holistic view of Industry 4.0 and its implications, 
covering technology, business, society, and people. Two consecutive group discussions 
in the form of academic world cafés have been conducted. The first workshop gathered 
multi-disciplinary experts from academia, whose results were further validated in a 
subsequent workshop, including industry representatives. A voting procedure was used 
to capture participants’ perspectives. The chapter develops a holistic Industry 4.0 vision, 
focusing on five core technologies, their business potential, societal requests, and 
people implications. Based on the model, a checklist has been developed, which firms 
can use as a tool to analyse their firm’s situation and draft their Industry 4.0 business 
strategy. Rather than focusing on technology alone – which by itself is unlikely to 
amount to a revolution – this research integrates the entire system. In this way, a toolkit 
for strategy design is crafted. 
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4.1.  Introduction: A holistic view of the fourth industrial revolution 
The steam engine became a symbol of the transition from manual to mechanical labour 
and, thereby, the key technology of the first industrial revolution. Since then, two 
industrial revolutions have followed: mass production enabled by electric power and 
automation advancements enabled by information technology. Now, a fourth industrial 
revolution, called Industry 4.0, has been envisioned – the merging of the physical and 
digital worlds by means of cyber–physical systems and autonomous machine-to-
machine communication. Expectations for Industry 4.0 are high. For instance, the 
Fraunhofer Society expects a cumulatively added value potential of 23 percent between 
2013 and 2025 (Bauer et al., 2014). As with industry that has devoted attention to this 
fourth industrial revolution, academia regards Industry 4.0 as a key research topic. Since 
2012, the number of publications on Industry 4.0 has rapidly increased year on year. A 
similar trend has been observed for terms related to Industry 4.0 (smart industry, smart 
manufacturing, industrial internet, cyber–physical systems). 

Despite the increasingly important role of Industry 4.0, however, firms tend to lack 
knowledge on determining how Industry 4.0 is likely to affect their business and how 
they can benefit from it. While the literature has attempted to develop an 
understanding of Industry 4.0, it has tended to consider a very domain-specific angle, 
discussing only particular aspects of this revolution. However, if we are witnessing a 
revolution, it is unlikely to be a phenomenon confined to selected aspects of business 
and society. Instead, revolutions are holistic phenomena. They not only affect 
technological developments and business models but carry profound implications for 
people’s education, work, and social relations. 

To understand the current development and be able to take advantage of (rather 
than be a victim of) the coming industrial revolution, it is necessary to illuminate this 
trend from different angles. Such massive shifts imply changes in the paradigm (Kuhn, 
1970) – the organising principles and fundamental assumptions accepted by those 
working in industry and and those linked to industry in various ways. Once the paradigm 
shifts, industries and their actors need to reorient, rethink, and even reinvent 
themselves. 

Given that innovation and transformation do not take place in a vacuum but are ‘part 
of larger processes and are entangled with organisations, other technologies, sector 
dynamics, and anticipations of, and responses from, society’ (Rip, 2012, p. 158), a multi-
level perspective can be most useful in examining how the context of innovation and 
transformation affect the dynamics of organisations (Rip, 2012). Using a multi-level 
perspective approach means placing industry in a context that goes beyond considering 
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purely economic aspects. In this approach, the political, technological, and material 
dimensions of innovation as well as its social and cultural aspects are integrated.  

This chapter takes a holistic perspective of Industry 4.0 and analyses its technological 
core, business implications, societal requirements, and people challenges, as well as the 
interactions between these sub-domains, which jointly comprise Industry 4.0. To this 
end, we have developed the following questions: 

• RQ1: Which technologies have the potential to be pacemaker technologies 
for the Industry 4.0? 

• RQ2: What changes in business models is Industry 4.0 inducing? 
• RQ3: Which societal systems have to change to enable Industry 4.0? 
• RQ4: What effects could Industry 4.0 have on work and education? 

 

Conclusive answers to these questions can be presented only in hindsight. However, 
a holistic Industry 4.0 model can attempt to create some scenarios. No such model can 
be found in the literature thus far. Hence, this chapter provides a series of building 
blocks that jointly can be used as a tool for analysis and scenario building. At the end of 
this chapter, we summarise the findings in the form of a checklist that organisations can 
use to individually discuss the implications of Industry 4.0 for them.  

We report the results of a joint attempt by 50 professors from the University of 
Twente, Netherlands, and industry practitioners, who gathered in two physical world 
cafés to develop hypotheses regarding Industry 4.0. Reflecting on the cross-functional 
approach preferred by the University of Twente, we brought together scholars from a 
multitude of disciplines to provide a holistic view and present a differentiated and 
realistic picture of the developments in this complex phenomenon. 

In the next section, we explore Industry 4.0 and take a holistic look at its 
characteristics. Subsequent chapters report the results of our research on the 
technological, business, societal, and human aspects of Industry 4.0. Based on these 
insights, we present a model and draw conclusions and managerial implications. 

 

4.2.  Smart Industries: Technological innovations turning into industrial revolutions  
Industry has undergone many developments, smaller modifications, and greater 
transformations. Some more paradigmatic changes have been called industrial 
revolutions. Several industrial revolutions have taken place (Kagermann et al., 2013). 
Authors usually agree that industrial revolutions are technology-induced but lead to and 
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require fundamental economic and societal changes (Perez, 2010; Brynjolfsson and Hitt, 
2000). Evangelista and Vezzani (2010) empirically show how firms become successful 
when they implement technological and organisational changes at the same time. 

The first industrial revolution replaced craft production with central factory 
production and used water and steam power for mechanised production. The second 
industrial revolution depended on the electrical motor, which allowed for highly 
standardised mass production. What is called the third industrial revolution has been 
driven by robotisation and digitalisation, leading to a new level of automated repetitive 
production with new products and markets. We now refer to ‘smart industries’ resulting 
from Industry 4.0 as the erosion of boundaries between the physical and digital worlds, 
between the industrial production space and other infrastructures, systems, 
organisations, processes, and people. There is a vast and complex digital ecosystem for 
industrial activity emerging beyond classical value chains and mere information flows. 
Cyber–physical production systems and globally interconnected value chains, the smart 
inclusion of users, and new kinds of products seem to extend our expectations of what 
industry is and what it can do. Distinct from the third industrial revolution (digitalisation 
and roboticisation), the fourth can be described as comprising cyber–physical systems 
characterised by autonomy and machine-to-machine communication (Schiele and Torn, 
2020). 

The most recent conceptualisation of industrial change has even contemplated the 
next industrial revolution – an Industry 5.0 (I5.0). Observers state the need for a ‘human 
touch revolution’ that integrates human and artificial intelligence instead of making 
humans obsolete in digitised industrial production (Nahavandi, 2019). Again, in any 
ongoing process bringing about a subsequent industrial revolution, new pacemaker 
technologies would have to emerge, with new business models, societal changes, and 
human implications. 

 

4.3.  Method: A series of world cafés with experts 
Industry 4.0 is a recent and ongoing development. Trying to understand it and propose 
guidelines for managing the change can be either deductive based on theoretical 
considerations, abductive by designing new applications, or inductive by assembling a 
series of observations. Considering that an industrial revolution may best be described 
as a multi-faceted event, no single theory would likely provide a holistic picture. 
Therefore, we decided to gather observations from different angles and assemble them 
into one model. We chose a special form of focus group study, the academic world café 
(Goldberg and Schiele, 2018). 
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characterised by autonomy and machine-to-machine communication (Schiele and Torn, 
2020). 

The most recent conceptualisation of industrial change has even contemplated the 
next industrial revolution – an Industry 5.0 (I5.0). Observers state the need for a ‘human 
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In a world café, the participants divide themselves into small groups that come 
together at different tables. At each table, one aspect of the research problem is 
discussed. In the case of an academic world café, a moderator hosts the debate. After a 
predefined period (usually 20 to 45 minutes), the participants are asked to change 
tables. At the beginning of each round, the moderator summarises the previous 
discussion points and then identifies a new point. This process is repeated until each 
participant has contributed to every discussion topic. The final step is an evaluation 
round in which the participants rate the aspects at each table with the help of ‘stickers’. 
In doing so, a ranking of the aspects emerges at each table. Thus, the world café setting 
allows researchers to access all participants’ knowledge but avoids overemphasising 
individual opinions, thereby creating more realistic outcomes. 

In the present case, we conducted two world cafés. The first brought together 35 
professors from technical, business, and social sciences working on Industry 4.0 topics 
at Twente University. The results from this workshop were used as input for the second 
validating workshop that gathered an additional 15 business representatives. In each 
case, the participants were grouped at four tables (technology, business, society, 
people) and afterwards identified the findings they considered to be most important.  

Figure 13 gives an overview of the Industry 4.0 model that emerged from the 
analysis. Five potential pacemaker technologies are expected to engender several deep 
changes in business. At the same time, some of the social sub-systems, such as the legal 
system, are likely to be strongly affected and may have to support the revolution as it 
takes place. Finally, we discussed the impact on people and their education, which are 
pivotal to ensure that society can seize the technology-induced opportunities Industry 
4.0 offers, all of which are captured in the ‘Twente Industry 4.0 model’. While all these 
elements together are expected to comprise the fourth industrial revolution, not all of 
them are likely to have the same impact on each organisation. For instance, not all 
technologies will be directly applicable in each situation. Therefore, we distinguish 
between several building blocks in the segment below. We suggest that firms may want 
to use these building blocks as input to develop scenarios for an individualised discussion 
of Industry 4.0’s impact and the chances it represents for their particular situation.  
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Figure 13 – Twente smart Industry 4.0 vision 
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validating workshop that gathered an additional 15 business representatives. In each 
case, the participants were grouped at four tables (technology, business, society, 
people) and afterwards identified the findings they considered to be most important.  

Figure 13 gives an overview of the Industry 4.0 model that emerged from the 
analysis. Five potential pacemaker technologies are expected to engender several deep 
changes in business. At the same time, some of the social sub-systems, such as the legal 
system, are likely to be strongly affected and may have to support the revolution as it 
takes place. Finally, we discussed the impact on people and their education, which are 
pivotal to ensure that society can seize the technology-induced opportunities Industry 
4.0 offers, all of which are captured in the ‘Twente Industry 4.0 model’. While all these 
elements together are expected to comprise the fourth industrial revolution, not all of 
them are likely to have the same impact on each organisation. For instance, not all 
technologies will be directly applicable in each situation. Therefore, we distinguish 
between several building blocks in the segment below. We suggest that firms may want 
to use these building blocks as input to develop scenarios for an individualised discussion 
of Industry 4.0’s impact and the chances it represents for their particular situation.  

CHAPTER 4 

95 | P a g e  

4 

 

Figure 13 – Twente smart Industry 4.0 vision 

sm
ar

t i
nd

us
try

 4
.0

 v
is

io
n

Te
ch

no
lo

gy

C
yb

er
-

ph
ys

ic
al

 
sy

st
em

s B
lo

ck
ch

ai
n 

te
ch

n.

D
ig

ita
l t

w
in

s

3D
 p

rin
tin

g

A
rti

fic
ia

l 
in

te
llig

en
ce

H
W

1: 
Te

ch
n.

 s
up

po
rt 

→
(1

.) 
en

ab
le

d 
w

or
ke

rs
 a

nd
 (2

.) 
kn

ow
le

dg
e 

en
gi

ne
er

s

Pe
op

le

H
W

2: 
Se

lf-
m

an
ag

em
en

t 
“p

eo
pl

e 
as

 s
up

pl
ie

rs
”

H
W

3: 
C

on
tin

uo
us

 
le

ar
ni

ng
 in

st
ea

d 
of

 
gr

ad
ua

tio
n 

fo
r a

 
lif

et
im

e

H
W

4: 
T-

sh
ap

ed
 

pr
of

es
si

on
al

 w
ith

 
in

te
rfa

ce
 a

nd
 s

pe
ci

al
 

k-
h 

in
st

ea
d 

of
 

fu
nc

tio
na

l s
ilo

H
B 1

: D
ig

ita
l m

ar
ke

t 
pl

ac
es

 in
st

ea
d 

of
 

su
pp

ly
 c

ha
in

s

H
B 2

: L
ife

-c
yc

le
 

so
lu

tio
n 

in
st

ea
d 

of
 

fin
is

he
d 

pr
od

uc
ts

H
B3

: (
m

as
s)

 
cu

st
om

is
ed

 p
ro

du
ct

 
in

st
ea

d 
of

 s
ta

nd
ar

d 
co

m
m

od
ity

Bu
si

ne
ss

H
B4

: d
ec

en
tra

l c
o-

cr
ea

tio
n 

ne
tw

or
ks

 
re

pl
ac

e 
ce

nt
ra

lis
ed

 
va

lu
e 

cr
ea

tio
n

D
at

a 
po

lic
y

an
d 

go
ve

rn
an

ce

Su
st

ai
na

bl
e

ec
on

om
y→

lif
e

lo
ng

lia
bi

lti
y

D
ig

ita
l 

w
or

kp
la

ce

So
ci

et
y

S
oc

ia
l 

in
cl

us
io

n 
&

 
et

hi
cs



584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke
Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022 PDF page: 114PDF page: 114PDF page: 114PDF page: 114

Interpreting the Industry 4.0 future  

96 | P a g e  

4 

4.4.  Four sub-systems are influenced by Industry 4.0 
44..44..11.. SSuubbssyysstteemm  11  ––  TTeecchhnnoollooggyy::  DDiiggiittaall  ttwwiinnss,,  bblloocckkcchhaaiinnss,,  aanndd  33DD  pprriinnttiinngg  ccoonnnneecctteedd  
iinn  aa  ccyybbeerr––pphhyyssiiccaall  wwoorrlldd  
The following section describes five technologies considered to be the most likely to 
shape Industry 4.0: cyber–physical systems, digital twins, blockchain technology, 3D 
printing, and artificial intelligence (further suggestions in the world café centred on 
technologies such as ‘cobots’, i.e., collaborative robots, biologisation/exocortexes, and 
battery energy). The development of each of these technologies that received many 
votes in the world café has been disruptive in recent years, and applications for all of 
them are expected to increase rapidly in the years to come. Moreover, these 
technologies are not fully independent of each other, and it is to be expected that 
Industry 4.0 applications will use a combination of them. 

Cyber–physical systems are feedback systems that detect and analyse changes in the 
environment based on data retrieved from sensors, aiming to make autonomous 
decisions that impact entities in the real world, linking the physical with the digital world. 
Cyber–physical systems build on the development of embedded systems and are 
characterised by a strong integration of collaborating sensors, actuators, and software. 

Digital twins are computer-aided design models that represent accurate copies of 
physical entities in real time. Digital twins enable companies to assess the consequences 
of product, process, and servicing decisions by using virtual models. Hence, digital twins 
can contribute to significant cost savings during product development (testing) and 
maintenance, and they can also be used to establish a permanent and ongoing link 
between producer and product. 

A blockchain is a distributed database comparable to an electronic ledger that can 
hold any type of information (such as transactions, records, and events). A blockchain 
consists of chained blocks and continuously grows every time a new block of information 
is added (i.e., linked to the preceding blocks). Unlike existing transaction networks, 
blockchain does not need a single centralised authority because changes are subject to 
internal validation. Instead, the ledger is maintained by a set of computers that each 
hold a full copy of the database. This part of the network validates each transaction 
based on a predetermined set of rules used to validate transactions and to ensure that 
changes to the blockchain are correctly implemented. 

3D printing – also referred to as additive layer manufacturing – has been in existence 
for 30 years but has only recently evolved from a set of promising tools in the laboratory 
to a disruptive technology. The rapid rise of 3D printing is not a singular development. 
Technological developments – by improving the capabilities of both materials and 
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printers – and market forces – by increasing the need for shorter product development 
cycles and by accelerating the demand for customised and personalised products – have 
both played a part in achieving this growth. 

Equally, artificial intelligence and machine learning are not new. However, it is only 
now with the availability of very large volumes of data and processing capacity that 
artificial intelligence is becoming increasingly transformative. It has been possible to 
develop techniques that can cope with such volumes while extracting knowledge from 
data in (quasi) real time and using it to improve the execution and planning of future 
and in-progress business processes. While the service and technology literature seems 
to emphasise the benefits of using AI, the economic literature tends to focus on threats 
to human jobs. In a similar way, instead of exploring how businesses can benefit from 
people working alongside AI, most attention in the literature tends to be aimed at how 
artificial intelligence will replace humans. Nonetheless, integrating the distinctive 
capabilities of both humans and artificial intelligence is expected to enhance decision-
making processes (Jarrahi, 2018). 

In summary, the following technologies are expected to be the building blocks and 
shape the fourth industrial revolution. They could also serve as starting points for an 
organisation-specific discussion: 

Technology building blocks: As pacemaker technologies igniting the fourth industrial 
revolution, one or more of the following technologies are likely to play a pivotal role: 

cyber–physical systems, digital twins, blockchains, 3D printing, and AI. 

 

History shows that the advent of certain technologies alone does not lead to an 
industrial revolution. This happens only when a business model is found that benefits 
from those technologies and provides a means for their further development. 
Therefore, the next section will discuss possible business scenarios. 

 

44..44..22..   SSuubbssyysstteemm  22  ––  BBuussiinneessss::  FFrroomm  cclloosseedd  ssuuppppllyy  cchhaaiinnss  ttoo  eelleeccttrroonniicc  mmaarrkkeettppllaacceess  
To create a complete picture, we go from considering upcoming technologies to 
business implications. Depending on the demand, autonomously negotiating systems 
can flexibly reconfigure supply systems (Schulze-Horn et al., 2020). Therefore, a more 
open, marketplace-like, value-creating system can replace inflexible closely tied chains. 
In consequence, focused competency-based models replace supply-chain-integrated 
business models. This combination could revitalise the idea of electronic marketplaces, 
which failed during the ‘dot.com hype’ of the early 2000s, presumably because, as long 
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iinn  aa  ccyybbeerr––pphhyyssiiccaall  wwoorrlldd  
The following section describes five technologies considered to be the most likely to 
shape Industry 4.0: cyber–physical systems, digital twins, blockchain technology, 3D 
printing, and artificial intelligence (further suggestions in the world café centred on 
technologies such as ‘cobots’, i.e., collaborative robots, biologisation/exocortexes, and 
battery energy). The development of each of these technologies that received many 
votes in the world café has been disruptive in recent years, and applications for all of 
them are expected to increase rapidly in the years to come. Moreover, these 
technologies are not fully independent of each other, and it is to be expected that 
Industry 4.0 applications will use a combination of them. 

Cyber–physical systems are feedback systems that detect and analyse changes in the 
environment based on data retrieved from sensors, aiming to make autonomous 
decisions that impact entities in the real world, linking the physical with the digital world. 
Cyber–physical systems build on the development of embedded systems and are 
characterised by a strong integration of collaborating sensors, actuators, and software. 

Digital twins are computer-aided design models that represent accurate copies of 
physical entities in real time. Digital twins enable companies to assess the consequences 
of product, process, and servicing decisions by using virtual models. Hence, digital twins 
can contribute to significant cost savings during product development (testing) and 
maintenance, and they can also be used to establish a permanent and ongoing link 
between producer and product. 

A blockchain is a distributed database comparable to an electronic ledger that can 
hold any type of information (such as transactions, records, and events). A blockchain 
consists of chained blocks and continuously grows every time a new block of information 
is added (i.e., linked to the preceding blocks). Unlike existing transaction networks, 
blockchain does not need a single centralised authority because changes are subject to 
internal validation. Instead, the ledger is maintained by a set of computers that each 
hold a full copy of the database. This part of the network validates each transaction 
based on a predetermined set of rules used to validate transactions and to ensure that 
changes to the blockchain are correctly implemented. 

3D printing – also referred to as additive layer manufacturing – has been in existence 
for 30 years but has only recently evolved from a set of promising tools in the laboratory 
to a disruptive technology. The rapid rise of 3D printing is not a singular development. 
Technological developments – by improving the capabilities of both materials and 
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printers – and market forces – by increasing the need for shorter product development 
cycles and by accelerating the demand for customised and personalised products – have 
both played a part in achieving this growth. 

Equally, artificial intelligence and machine learning are not new. However, it is only 
now with the availability of very large volumes of data and processing capacity that 
artificial intelligence is becoming increasingly transformative. It has been possible to 
develop techniques that can cope with such volumes while extracting knowledge from 
data in (quasi) real time and using it to improve the execution and planning of future 
and in-progress business processes. While the service and technology literature seems 
to emphasise the benefits of using AI, the economic literature tends to focus on threats 
to human jobs. In a similar way, instead of exploring how businesses can benefit from 
people working alongside AI, most attention in the literature tends to be aimed at how 
artificial intelligence will replace humans. Nonetheless, integrating the distinctive 
capabilities of both humans and artificial intelligence is expected to enhance decision-
making processes (Jarrahi, 2018). 

In summary, the following technologies are expected to be the building blocks and 
shape the fourth industrial revolution. They could also serve as starting points for an 
organisation-specific discussion: 

Technology building blocks: As pacemaker technologies igniting the fourth industrial 
revolution, one or more of the following technologies are likely to play a pivotal role: 

cyber–physical systems, digital twins, blockchains, 3D printing, and AI. 

 

History shows that the advent of certain technologies alone does not lead to an 
industrial revolution. This happens only when a business model is found that benefits 
from those technologies and provides a means for their further development. 
Therefore, the next section will discuss possible business scenarios. 

 

44..44..22..   SSuubbssyysstteemm  22  ––  BBuussiinneessss::  FFrroomm  cclloosseedd  ssuuppppllyy  cchhaaiinnss  ttoo  eelleeccttrroonniicc  mmaarrkkeettppllaacceess  
To create a complete picture, we go from considering upcoming technologies to 
business implications. Depending on the demand, autonomously negotiating systems 
can flexibly reconfigure supply systems (Schulze-Horn et al., 2020). Therefore, a more 
open, marketplace-like, value-creating system can replace inflexible closely tied chains. 
In consequence, focused competency-based models replace supply-chain-integrated 
business models. This combination could revitalise the idea of electronic marketplaces, 
which failed during the ‘dot.com hype’ of the early 2000s, presumably because, as long 

https://dot.com/
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as a human–machine interface is required to enter demand into the system, an 
electronic marketplace cannot offer much more than a more comfortable paper 
catalogue with an invoicing function (Schiele and Torn, 2020). However, if demand is 
generated automatically and cyber negotiation takes place, then e-markets could have 
a renewed role, fulfilling promises made in the early 2000s when the expectation was 
that e-marketplaces would dominate. Based on this logic, we posit the following: 

Business building block 1: Industry 4.0 can dissolve classical integrated supply chains 
and replace them with flexibly reconfigured electronic marketplaces as transparency 

increases and transaction costs diminish. 

 

By further extending the idea of digital twins – the second technology addressed –
one consequence becomes apparent: in an interconnected world, there is no such thing 
as a finished product. Throughout its entire physical life, the product can have a digital 
twin, which serves as a digital representation of a physical system connected through 
sensors. Firstly, the twinning technology facilitates changing the product based on 
collected information, which is then simulated information. Secondly, an interaction 
between the digital twin and the physical twin can take place. For example, imagine a 
navigation system in a car that constantly updates instead of remaining static and reliant 
on a one-time data medium. 

Business building block 2: Rather than selling a finished product, a solution to a 
problem is sold, which may be updated during the component‘s use, creating life-cycle 

solutions. 

 

A life-cycle perspective has fundamental implications for business models: long-
lasting relations are needed, new types of contracts must be developed, and liabilities 
change (Schuh et al., 2014). Nevertheless, this perspective considers not only the time-
related aspects of a product but also how it is produced and how it looks. We are 
referring to ‘smart products’, which continuously interact with other products and their 
producers and users. These products require a suitable production method, where the 
individuality of the final product is challenging. Here, 3D printing technology could be 
the key to more individualised products. 

Business building block 3: Thanks to the easy reconfiguration of production and 
technologies of end-user involvement, mass customised production becomes the rule 

rather than the exception. 
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A core feature made possible by new Industry 4.0 technologies, such as the 
transparency built into blockchains, is the decentralisation of business activities. 
Transactions overseen through central coordination by a firm can be replaced by 
technology, thus reducing transaction costs (Brynjolfsson and Hitt, 2000). Hence, the 
organisational model can change, with a multitude of decentralised actors coordinating 
themselves in co-creation networks, leading to the scenario building block: 

Business building block 4: Decentralised cocreation networks replace centralised value 
creation. 

 

In conclusion, the business implications of flexible, decentralised, and small quantity 
production and emerging technologies are compelling and support the dissolution of 
classical chains. For instance, new intermediaries can be established that are specialised 
in 3D printing of all kinds, which require only the plans and a few raw materials to be 
shipped around the globe instead of manufactured components. This could be a 
technologically based motor for the deglobalisation of supply chains. Products are 
produced using a decentralised process. Here, the product is printed, close to and 
interacting with the end user. Furthermore, the interplay between the digital twin and 
the 3D technology aligns the digital and the physical world, creating life-cycle solutions. 

Changed business models change society and, in some cases, societal frame setting 
must occur before some businesses change. Hence, the next section summarises the 
discussion of our findings on how Industry 4.0 is embedded in society. 

 

44..44..33.. SSuubbssyysstteemm  33  ––  SSoocciieettyy::  SSuussttaaiinnaabbiilliittyy,,  ddiiggiittaall  lleeaarrnniinngg,,  aanndd  ssoocciiaall  iinntteeggrraattiioonn  
At a more general level than technology and business, Industry 4.0 is embedded in the 
broad social context. Critics affirm that the Industry 4.0 model does not currently pay 
enough attention to issues regarding sustainability (Nahavandi, 2019). On the other 
hand, the technology required for sustainability is emerging in Industry 4.0. For instance, 
the transparency created through blockchains and digital twins strongly promotes the 
enforcement of environmental regulations throughout the supply chain. A digital twin 
can no longer be dumped! Thanks to Industry 4.0 transparency-enhancing technologies, 
value chains can become value circles and, thus, resources can be further processed 
instead of being discarded, and value creation can be increased and broadened. Hence, 
we posit the following: 

Societal building block 1: Supported by Industry 4.0 technologies, a sustainable 
economy can evolve into a circular economy as a basic principle of doing business. 
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as a human–machine interface is required to enter demand into the system, an 
electronic marketplace cannot offer much more than a more comfortable paper 
catalogue with an invoicing function (Schiele and Torn, 2020). However, if demand is 
generated automatically and cyber negotiation takes place, then e-markets could have 
a renewed role, fulfilling promises made in the early 2000s when the expectation was 
that e-marketplaces would dominate. Based on this logic, we posit the following: 

Business building block 1: Industry 4.0 can dissolve classical integrated supply chains 
and replace them with flexibly reconfigured electronic marketplaces as transparency 

increases and transaction costs diminish. 

 

By further extending the idea of digital twins – the second technology addressed –
one consequence becomes apparent: in an interconnected world, there is no such thing 
as a finished product. Throughout its entire physical life, the product can have a digital 
twin, which serves as a digital representation of a physical system connected through 
sensors. Firstly, the twinning technology facilitates changing the product based on 
collected information, which is then simulated information. Secondly, an interaction 
between the digital twin and the physical twin can take place. For example, imagine a 
navigation system in a car that constantly updates instead of remaining static and reliant 
on a one-time data medium. 

Business building block 2: Rather than selling a finished product, a solution to a 
problem is sold, which may be updated during the component‘s use, creating life-cycle 

solutions. 

 

A life-cycle perspective has fundamental implications for business models: long-
lasting relations are needed, new types of contracts must be developed, and liabilities 
change (Schuh et al., 2014). Nevertheless, this perspective considers not only the time-
related aspects of a product but also how it is produced and how it looks. We are 
referring to ‘smart products’, which continuously interact with other products and their 
producers and users. These products require a suitable production method, where the 
individuality of the final product is challenging. Here, 3D printing technology could be 
the key to more individualised products. 

Business building block 3: Thanks to the easy reconfiguration of production and 
technologies of end-user involvement, mass customised production becomes the rule 

rather than the exception. 
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A core feature made possible by new Industry 4.0 technologies, such as the 
transparency built into blockchains, is the decentralisation of business activities. 
Transactions overseen through central coordination by a firm can be replaced by 
technology, thus reducing transaction costs (Brynjolfsson and Hitt, 2000). Hence, the 
organisational model can change, with a multitude of decentralised actors coordinating 
themselves in co-creation networks, leading to the scenario building block: 

Business building block 4: Decentralised cocreation networks replace centralised value 
creation. 

 

In conclusion, the business implications of flexible, decentralised, and small quantity 
production and emerging technologies are compelling and support the dissolution of 
classical chains. For instance, new intermediaries can be established that are specialised 
in 3D printing of all kinds, which require only the plans and a few raw materials to be 
shipped around the globe instead of manufactured components. This could be a 
technologically based motor for the deglobalisation of supply chains. Products are 
produced using a decentralised process. Here, the product is printed, close to and 
interacting with the end user. Furthermore, the interplay between the digital twin and 
the 3D technology aligns the digital and the physical world, creating life-cycle solutions. 

Changed business models change society and, in some cases, societal frame setting 
must occur before some businesses change. Hence, the next section summarises the 
discussion of our findings on how Industry 4.0 is embedded in society. 

 

44..44..33.. SSuubbssyysstteemm  33  ––  SSoocciieettyy::  SSuussttaaiinnaabbiilliittyy,,  ddiiggiittaall  lleeaarrnniinngg,,  aanndd  ssoocciiaall  iinntteeggrraattiioonn  
At a more general level than technology and business, Industry 4.0 is embedded in the 
broad social context. Critics affirm that the Industry 4.0 model does not currently pay 
enough attention to issues regarding sustainability (Nahavandi, 2019). On the other 
hand, the technology required for sustainability is emerging in Industry 4.0. For instance, 
the transparency created through blockchains and digital twins strongly promotes the 
enforcement of environmental regulations throughout the supply chain. A digital twin 
can no longer be dumped! Thanks to Industry 4.0 transparency-enhancing technologies, 
value chains can become value circles and, thus, resources can be further processed 
instead of being discarded, and value creation can be increased and broadened. Hence, 
we posit the following: 

Societal building block 1: Supported by Industry 4.0 technologies, a sustainable 
economy can evolve into a circular economy as a basic principle of doing business. 
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Data and monitoring-intensive smart industrial practices, often accompanied by 
artificial forms of intelligence, present opportunities and challenges for those whose 
data are used and those who use their data. The relevant rules and policies will need to 
be extensively adapted to ensure legal, responsible, and secure data handling. These will 
affect human–machine interaction, and machine-to-machine communication even 
more so, since it is a typical element of Industry 4.0. For instance, the legal system has 
to adapt so that cyber negotiations between machines are made possible. 

The circular economy entails the invention of and experimentation with governance, 
which provides order for the new smart data world (Kuhlmann et al., 2019). In addition, 
digitalisation changes public governance, while smart governance emerges only when 
there is a sizeable amount of experimentation. Smart industry demands a framework of 
smart governance. Public administration and governance as well as private business and 
corporate governance may be using mutual adaptation processes, learning from each 
other, and competing to develop a better and more accepted approach to smart 
governance. 

Societal building block 2: Changes in the technological infrastructure and economy will 
lead to innovation in governance, including novel legal requirements. 

 

The great socio-technical transformation of smart industries could entail both the 
inclusion and exclusion of people, industries, knowledge, and geographical regions. Will 
divisions in society be moderated or exacerbated? It is not yet clear how much Industry 
4.0 will increase or decrease inclusiveness, justice, solidarity, or responsibility – issues 
of ethical importance. A continuum will exist between simply harvesting data (smart 
Industry as an extracting Industry) and total surveillance (transparency through Industry 
4.0 technologies as a basis for total authority – the ‘Chinese model’). People and 
companies will increasingly access a wide range of information and data. At the same 
time, an increasing number of people’s lives will be captured as data. The big data 
Industry could make both people and smaller companies dependent and supplicant, not 
easily able to afford every data service and knowledge development (Moore and 
Tambini, 2018). 

Societal building block 3: Due to integration, data-driven processes can divide and 
unite. 

 

If smart technology plays a more pervasive role, it will have the potential to change 
work. There are two sides to this story. On the one hand, the cyber–physical system 
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(including artificial intelligence and robots) has to learn to respond to human needs and 
act to work together. On the other hand, people have to learn to work with intelligent 
machines. Very specific work processes are involved – programming machine processes 
before any work can be done, and supporting the work of managers, such as a chief 
robotics officer (CRO) (Nahavandi, 2019) or a chief artificial intelligence officer (CAIO). 

Societal building block 4: The digitisation of workplaces opens up intersections of 
learning for living, working, and doing business. 

 

44..44..44.. SSuubbssyysstteemm  44  ––  PPeeooppllee::  TTeecchhnnoollooggyy--eennaabblleedd  wwoorrkkeerrss  aanndd  kknnoowwlleeddggee  eennggiinneeeerrss  
In this part, we identify several implications of Industry 4.0 for individuals – namely, 
workers and their occupations – and the details of the new ‘digital workplace’. 
Technological developments change how blue-collar workers perform routine jobs and 
how white-collar employees are deployed in knowledge industries (e.g., banking, law 
firms). Due to changes in the nature of jobs, the work of employees is being enhanced 
with robotics, AI, virtual reality, sensors, and software. For example, jobs of operational 
workers are being enabled by technologies that support their work, and engineers will 
then organise and interpret the information provided by these technologies and use 
their expertise to design new systems and tools. We call individuals in the first job group 
‘enabled workers’ and those in the second ‘knowledge engineers’. Technology-enabled 
developments bring the promise of higher productivity. Enabled workers can use virtual 
reality glasses or robot arms to guide them through the physical manipulation needed 
to execute their work. 

Many traditional engineering activities and even aspects of decision making in 
organisations may be better executed by artificial intelligence systems with greater 
calculation power than any team of humans. Knowledge engineers must organise the 
artificial intelligence tasks to be executed, interpret the information, define the 
requirements, and interface with customers. Thus, knowledge engineers become 
strategic decision makers and flexible problem solvers. 

People building block 1: Industry 4.0 technologies allow operational employees to 
become enabled workers and strategic employees to become knowledge engineers. 

 

To operate flexibly, organisations increasingly use ‘gig workers’, talent platforms, 
and contractors for project work, offering short-term offline contracts and freelance 
work to independent workers, with each becoming a supplier. The emergence of the gig 
economy is reshaping the traditional employer–employee relationship as more 
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Data and monitoring-intensive smart industrial practices, often accompanied by 
artificial forms of intelligence, present opportunities and challenges for those whose 
data are used and those who use their data. The relevant rules and policies will need to 
be extensively adapted to ensure legal, responsible, and secure data handling. These will 
affect human–machine interaction, and machine-to-machine communication even 
more so, since it is a typical element of Industry 4.0. For instance, the legal system has 
to adapt so that cyber negotiations between machines are made possible. 

The circular economy entails the invention of and experimentation with governance, 
which provides order for the new smart data world (Kuhlmann et al., 2019). In addition, 
digitalisation changes public governance, while smart governance emerges only when 
there is a sizeable amount of experimentation. Smart industry demands a framework of 
smart governance. Public administration and governance as well as private business and 
corporate governance may be using mutual adaptation processes, learning from each 
other, and competing to develop a better and more accepted approach to smart 
governance. 

Societal building block 2: Changes in the technological infrastructure and economy will 
lead to innovation in governance, including novel legal requirements. 

 

The great socio-technical transformation of smart industries could entail both the 
inclusion and exclusion of people, industries, knowledge, and geographical regions. Will 
divisions in society be moderated or exacerbated? It is not yet clear how much Industry 
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of ethical importance. A continuum will exist between simply harvesting data (smart 
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4.0 technologies as a basis for total authority – the ‘Chinese model’). People and 
companies will increasingly access a wide range of information and data. At the same 
time, an increasing number of people’s lives will be captured as data. The big data 
Industry could make both people and smaller companies dependent and supplicant, not 
easily able to afford every data service and knowledge development (Moore and 
Tambini, 2018). 

Societal building block 3: Due to integration, data-driven processes can divide and 
unite. 

 

If smart technology plays a more pervasive role, it will have the potential to change 
work. There are two sides to this story. On the one hand, the cyber–physical system 
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(including artificial intelligence and robots) has to learn to respond to human needs and 
act to work together. On the other hand, people have to learn to work with intelligent 
machines. Very specific work processes are involved – programming machine processes 
before any work can be done, and supporting the work of managers, such as a chief 
robotics officer (CRO) (Nahavandi, 2019) or a chief artificial intelligence officer (CAIO). 

Societal building block 4: The digitisation of workplaces opens up intersections of 
learning for living, working, and doing business. 

 

44..44..44.. SSuubbssyysstteemm  44  ––  PPeeooppllee::  TTeecchhnnoollooggyy--eennaabblleedd  wwoorrkkeerrss  aanndd  kknnoowwlleeddggee  eennggiinneeeerrss  
In this part, we identify several implications of Industry 4.0 for individuals – namely, 
workers and their occupations – and the details of the new ‘digital workplace’. 
Technological developments change how blue-collar workers perform routine jobs and 
how white-collar employees are deployed in knowledge industries (e.g., banking, law 
firms). Due to changes in the nature of jobs, the work of employees is being enhanced 
with robotics, AI, virtual reality, sensors, and software. For example, jobs of operational 
workers are being enabled by technologies that support their work, and engineers will 
then organise and interpret the information provided by these technologies and use 
their expertise to design new systems and tools. We call individuals in the first job group 
‘enabled workers’ and those in the second ‘knowledge engineers’. Technology-enabled 
developments bring the promise of higher productivity. Enabled workers can use virtual 
reality glasses or robot arms to guide them through the physical manipulation needed 
to execute their work. 

Many traditional engineering activities and even aspects of decision making in 
organisations may be better executed by artificial intelligence systems with greater 
calculation power than any team of humans. Knowledge engineers must organise the 
artificial intelligence tasks to be executed, interpret the information, define the 
requirements, and interface with customers. Thus, knowledge engineers become 
strategic decision makers and flexible problem solvers. 

People building block 1: Industry 4.0 technologies allow operational employees to 
become enabled workers and strategic employees to become knowledge engineers. 

 

To operate flexibly, organisations increasingly use ‘gig workers’, talent platforms, 
and contractors for project work, offering short-term offline contracts and freelance 
work to independent workers, with each becoming a supplier. The emergence of the gig 
economy is reshaping the traditional employer–employee relationship as more 
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contractors and freelancers fill roles once reserved for workers with more permanent 
contracts (Graham et al., 2017). 

At the same time, organisations choose to structure work based on self-management 
(Bondarouk et al., 2018). Firstly, cyber–physical systems autonomously facilitate the 
monitoring and control of individuals. Secondly, since objects and people become more 
interconnected and information from various sources becomes more transparent, 
individuals at the operational level can utilise different information sources at the same 
time. Both trends suggest that individuals will become empowered to take responsibility 
and take on decision-making authority based on the data. 

People building block 2: Industry 4.0 technologies offer opportunities for a gig economy 
where workers will become suppliers or freelancers and become more empowered, 

leading to the development of self-management in organisations. 

 

This shift can cause skill-based training systems and aligning skill sets to lag real-time 
requirements. Due to the accelerating pace of innovation, a continual (say, life-long) 
learning approach will be required for workers to remain productive. In the Industry 4.0 
context, individual employees will have to take responsibility for updating their own skill 
sets to stay employable. Therefore, employees will need to undergo continual retraining 
through novel forms of virtual and modular education. For instance, workers may follow 
and combine short-term modules from different knowledge providers to earn micro-
certificates – with courses offered through platforms and online providers. In 
consequence, knowledge marketplaces may emerge, replacing fixed curricular 
educational chains. 

People building block 3: Industry 4.0 technologies require new competencies and skills 
that employees need to develop through continual learning using virtual, online, and 

modular educational platforms to stay employable. 

 

Since employees closely interact in changing constellations with other employees in 
a gig economy, they need to have a working knowledge of the activities of their peers. 
It will no longer be sufficient to master just one competency and embed it in a 
coordinating hierarchy. Instead, the new Industry 4.0 economy may require boundary-
crossing competencies. The breadth and depth of skills that employees will need in 
Industry 4.0 is illustrated by what is often referred to as the T-shaped professional 
(Leonard-Barton, 1996). The vertical bar of the T represents a person’s deep 
understanding of a subject matter and an industry. The horizontal stroke of the T refers 
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to the ability to work across a variety of complex subject areas with ease and confidence, 
which leads us to the following proposition: 

People building block 4: Industry 4.0 technologies require T-shaped professionals with 
boundary-crossing competencies that combine soft and technical skills. These 

professionals need to be recruited, developed, rewarded and retained with technology-
enabled human resources management practices. 

 

Eventually, these employees, then, are equipped to further develop the technical 
solutions and business models needed to fulfil the Industry 4.0, and a self-reinforcing 
cycle emerges. 

 

4.5.  Conclusion: A reference list for organisations preparing for Industry 4.0 
This chapter reports on a joint effort to develop a holistic picture of Industry 4.0 and 

identify potential pacemaker technologies, business opportunities, societal challenges 
and people requirements related to this revolution. In terms of managerial actions, we 
propose that organisations may profit from systematically analysing all four elements of 
Industry 4.0  as well as opportunities and challenges. Such a procedure entails a four-
step approach reflecting the four elements. Each of the four elements and the 
importance of their respective building blocks for the particular case is discussed in 
detail by a targeted working group, but it is important to bring all elements together and 
try to connect them in an iterative way considering the particular situation of the 
organisation. In the end, these findings could be used as input for Industry 4.0 scenarios 
leading to a roadmap for the organisation where each of the dimensions represents one 
layer of the roadmap. 

First step: What are the implications of the five technologies for the organisation? 
Are there processes that could benefit from automatically detecting changes through 
sensors? Would the supply chain or the production processes benefit from being 
embedded in a transparent blockchain? Does the organisation make products that could 
be followed through their life-cycle by implementing a digital twin? Could 3D printing 
lead to better and/or cheaper parts for physical products and components? Finally, are 
mass data available that could be analysed by artificial intelligence and would this have 
benefits? 

Second step: What implications do business cases have for Industry 4.0 technologies 
(and, the other way around, which technologies will be needed to enable new business 
models)? The first hypotheses related to electronic markets focus on different product 
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presentations and may fundamentally change buyer-supplier relations. Can 
products/services be sold and bought via algorithms? Are there implications for life-
cycle products? If we can use twinning technology, for instance, it could become 
possible to link to a product throughout its life and sell addenda and maintenance parts, 
thereby eliminating intermediaries. Can the company become an intermediary? In the 
latter case, developing options for integration could be a way forward. Can the 
organisation mass customise and produce lot size to add value? Finally, does new 
technology such as artificial intelligence enable new forms of collaboration, making 
current connectors superfluous? To answer these questions, firms must have a good 
understanding of the technologies and their own value-creating model (Slywotzky et al., 
1997). 

Third step: What are the societal implications/constraints/requirements of a 
technology-induced change in the business model? It is worth taking a broad perspective 
here, as it could well be that social inclusion issues may prevent novel business models 
from being implemented. Likewise, data privacy issues may require legislative action 
before new business models arise, such as those propelled by machine-to-machine 
negotiation. Life-cycle products, in turn, offer a great opportunity to implement new 
sustainability standards. If societal requirements are especially pronounced in the 
industry at hand, this may be the starting point of changing the business model and 
looking for Industry 4.0  technologies supportive of this change. 

Fourth step: Considering all these changes, a thorough analysis of the requirements 
and changes needed at the work level can follow, and training programmes can begin. 
Can we distinguish between technology-enabled workers and knowledge engineers? 
Are there organisational models for stronger self-management? Does the workforce 
possess sufficient “T-shaped” talent to fill knowledge gaps? 

In the end, the Twente Industry 4.0 model (see Figure 13) can be applied as a four-
step discussion scheme and used to structure individual discussions on preparing and 
profiting from the opportunities Industry 4.0 offers. No one can predict the future, but 
the scenario building blocks developed here can help derive scenarios, which serve as 
input to individual discussions and eventually derive an Industry 4.0 roadmap. 

We emphasise that in the previous industrial revolutions, only the combination of 
new technologies and a fruitful business model, embedded in a supportive change 
drawn from social and people systems rather than purely technical models, made those 
revolutions possible and raised mankind to higher levels of prosperity and freedom. Our 
current challenge is to identify the economic model that can take advantage of new 
technologies and embed them in society. It may transpire that many of the issues raised 
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in this chapter, such as the coincidence of technical and socio-economical changes, will 
also be addressed in Industry 5.0 concepts.  However, many actors are still struggling 
with the challenges of Industry 4.0 and, indeed, some are even busy implementing the 
last technologies of Industry 3.0 to provide the basis for embarking on the 4.0 journey. 

 

4.6.  Reference 
References can be found on page 253. 
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55..  IIMMPPLLEEMMEENNTTIINNGG  IINNDDUUSSTTRRYY  44..00  TTEECCHHNNOOLLOOGGIIEESS::  FFUUTTUURREE  RROOLLEESS  IINN  PPSSMM  
 

 

The dissertation introduces future roles in PSM as a method to improve technology 
implementation within PSM to propel its development towards Industry 4.0. Therefore, 
chapter 5 of the dissertation defines and assesses future roles based on a Delphi study, 
answering the fourth sub-question of the dissertation: What new professional roles in 
PSM emerge in an Industry 4.0 context? The chapter is written as a separate paper. The 
contributions to the dissertation are included at the end of the chapter. 

 

 

 

 

 

 

 

 

 

 

The main part of this chapter is currently under review after it has been revised and 
resubmitted to an international scientific journal in 2021 by V. Delke, H. Schiele, W. 

Buchholz, and S. Kelly. The chapter contains minor textual changes from the original. A 
previous version has been presented at the 28th EurOMA Conference (online). 
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Abstract 

Recent technological advancements associated with Industry 4.0 are driving a paradigm 
shift within the economic and social spheres. In a business context, these changes are 
altering the roles, responsibilities, and skill requirements of professionals in a wide 
variety of fields. A key area that is being impacted by new Industry 4.0 technologies is 
the buyer–supplier interface between two companies, and the role of PSM needs to 
adapt to these changes. Industry 4.0 in a PSM context requires an increased focus on 
the specialisation of PSM practitioners and their ability to adopt new technologies, 
propelling ‘smart working’ and their ability to manage smart supply chains. This chapter 
uses an internet-based real-time Delphi study with 47 PSM experts to identify and define 
six new Industry 4.0 PSM roles and assess their expected probability of occurrence, 
impact on the industry, the desirability of occurrence, and the level of adoption within 
the industry. Basing these future roles on maturing and emerging technologies in the 
PSM field and adopting a human-centred evolutionary approach, this chapter 
contributes to the wider Industry 4.0 smart working and smart supply chains and the 
extant PSM skills and capabilities literature.  
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5.1.  Introduction: Benefiting from Industry 4.0 through implementing new job roles 
The fourth industrial revolution (Industry 4.0) introduces new technologies that 

fundamentally change the way businesses operate. For these technologies to be 
successful, they need to be used by organisations to improve their processes, which 
requires personnel to use them. New job roles are likely to emerge in those firms that 
successfully adopt the technologies. However, it is still not fully clear what these roles 
would look like and, more tangibly, what firms can do to profit from these technological 
changes. This chapter addresses this gap with particular reference to the PSM field, 
although the results can also be generalisable to other corporate functions. 

Conventional business practices are changing significantly due to the rapidly evolving 
technological landscape around digitalisation, connectivity, cyber–physical systems, and 
automation, collectively referred to as the fourth industrial revolution or Industry 4.0 
(Kagermann et al., 2013; Müller et al., 2018). Research has addressed these implications 
by analysing specific technologies at an individual or aggregated effect level (Culot et al., 
2020), their impact on business model innovation (Frank et al., 2019b), changes in larger 
business network relations (Pagani and Pardo, 2017), and how they have affected 
specific organisational functions, such as manufacturing (Osterrieder et al., 2020).  

Frank et al. (2019a) have ascertained that this industrial shift is driven by base 
technologies that change four ‘smart’ domains: smart supply chain, smart working, 
smart manufacturing, and smart products and services. Over the last decade, scholars 
have mainly focused on the domains of smart manufacturing and smart products, with 
a more limited, albeit growing, coverage of the smart working and smart supply chain 
domains (Meindl et al., 2021). Research is needed to close the gap in understanding how 
technologies support workers in the performance of their company’s activities in the 
supply chain and how such technologies change related job roles. In addition, these 
recent publications show that the relationship between the four smart dimensions is still 
unclear, particularly the connection between smart supply chain and smart working 
(Meindl et al., 2021). PSM refers to the processes and activities by which an organisation 
plans and acquires the direct and indirect materials, services, rights, machinery, and 
equipment from the supply base that it requires to generate competitive advantage 
(Kaufmann, 2002; Monczka et al., 2015). PSM plays a key role in spanning organisational 
boundaries and in determining how supply chains are managed (Schiele and Torn, 2020). 
Therefore, the question emerges as to how technologies change job roles in PSM and 
how firms can prepare for and harness the opportunities that smart technologies offer. 
To contribute to this stream of literature, this research addresses the implications of the 
new technologies for PSM organisation and practices.  
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technologies that change four ‘smart’ domains: smart supply chain, smart working, 
smart manufacturing, and smart products and services. Over the last decade, scholars 
have mainly focused on the domains of smart manufacturing and smart products, with 
a more limited, albeit growing, coverage of the smart working and smart supply chain 
domains (Meindl et al., 2021). Research is needed to close the gap in understanding how 
technologies support workers in the performance of their company’s activities in the 
supply chain and how such technologies change related job roles. In addition, these 
recent publications show that the relationship between the four smart dimensions is still 
unclear, particularly the connection between smart supply chain and smart working 
(Meindl et al., 2021). PSM refers to the processes and activities by which an organisation 
plans and acquires the direct and indirect materials, services, rights, machinery, and 
equipment from the supply base that it requires to generate competitive advantage 
(Kaufmann, 2002; Monczka et al., 2015). PSM plays a key role in spanning organisational 
boundaries and in determining how supply chains are managed (Schiele and Torn, 2020). 
Therefore, the question emerges as to how technologies change job roles in PSM and 
how firms can prepare for and harness the opportunities that smart technologies offer. 
To contribute to this stream of literature, this research addresses the implications of the 
new technologies for PSM organisation and practices.  
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Recent research has started to address the implementation and implications of new 
technologies in PSM to establish a fuller picture of the field's development (Bienhaus 
and Haddud, 2018; van Hoek et al., 2020; Lorentz et al., 2021). In searching for 
justifications to invest in emerging technologies and processes, several benefits have 
been identified in PSM, such as operational efficiency, competitive advantage, economic 
advantage, and customer/market alignment (Flechsig et al., 2021; Kache and Seuring, 
2017). Adopting technologies in the buyer–supplier interface – for example, blockchain 
technology – reshapes inter-organisational relationships by increasing transparency and 
inter-organisational trust (Han and Trimi, 2022; Tapscott and Tapscott, 2017). 
Automation and standardisation of processes can optimise risk management 
approaches by increasing supply chain visibility in order to more fully monitor 
sustainability goals or improve decision making based on data analytics (Handfield et al., 
2019; Schmidt and Wagner, 2019; Schiele and Torn, 2020).  

To provide a PSM-focused perspective on critical implementation barriers, this 
research first follows the stream of PSM literature that identifies current and future skill 
requirements (Kolchin and Giunipero, 1993; Giunipero, 2000; Bals et al., 2019; Stek and 
Schiele, 2021). As new technologies can significantly impact the activities of an 
organisation’s PSM function, more research is needed to analyse how the 
implementation of Industry 4.0 technologies affects the human-centred aspects of PSM 
(Stek and Schiele, 2021). Secondly, it follows the wider human resource management 
(HRM) literature related to the concept of Industry 4.0, identifying the implications for 
employment, job profiles, and qualifications (Liboni et al., 2019; Shet and Pereira, 2021). 
The use of technology and smart working creates new job roles and increases the 
number of diverse and flexible career paths (Benešová and Tupa, 2017; Xu et al., 2018). 
Though PSM literature is limited by a lack of focus on the specifics of new technology 
implementation, it does not address the link between technologies, tasks, and 
responsibilities.  

This chapter introduces a new level of analysis by addressing the link between 
technological developments, skills, and specific professional PSM roles. It is important 
to identify and describe new PSM roles that consist of specific skill sets in which 
practitioners fulfil tasks and responsibilities (Pekkanen et al., 2020; Knight et al., 2014). 
This task-specific specialisation can be seen in highly mature organisations, as roles are 
defined according to business practices (Jones, 2013; Schiele, 2019). Therefore, this 
research answers the call of Schiele and Torn (2020), who assert that these technological 
developments are likely to change PSM roles and show how technology increases the 
number of diverse career paths (Xu et al., 2018). Consequently, this research addresses 
the following research question:  
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• RQ: What new professional roles in PSM emerge within an Industry 4.0 context? 
 

As discussed later in the chapter, this research uses the novel research method of an 
internet-based real-time Delphi study to identify and define six new PSM roles that 
describe smart working PSM professionals. In addition, the research assesses the roles' 
expected probability of occurrence, impact on the industry, the desirability of 
occurrence, and the current level of adoption in the industry. The results identify six new 
roles and show that professional roles in PSM are not stable but contingent on an 
organisation’s contextual factors. The chapter contributes to the PSM skills and 
capabilities literature by providing a focused set of PSM roles that reflect the impact of 
the emerging Industry 4.0 landscape. However, the results are likely to be generalisable 
to other domains, such as marketing. The concept of a smart working professional who 
uses technology to fulfil organisational activities is eminently transferrable. From a 
practice perspective, the identified roles can be used by managers to better organise 
and develop the workforce, therefore mitigating any potential implementation barriers. 
In addition, the findings can guide educators in the field to more effectively structure 
their curricula to reflect emerging practice requirements and make them more 
responsive to industry-based needs. 

 

5.2.  Theoretical background: Smart working PSM professionals 
55..22..11.. TThhee  ffoouurr  ssmmaarrttss  ooff  IInndduussttrryy  44..00  aanndd  ssmmaarrtt  wwoorrkkiinngg  PPSSMM  pprrooffeessssiioonnaallss    

Research has identified technologies that underpin a new industrial paradigm 
evolving from the use of digitalisation, connectivity, and automation. Specific examples 
of maturing and emerging technologies are 3D printing (Meyer et al., 2020), digital twins 
(Attaran, 2020), cyber–physical systems (Bhattacharya and Chatterjee, 2021), Internet 
of things (Legenvre and Gualandris, 2018), cloud computing (Manuel Maqueira et al., 
2019), blockchain technology (Schmidt and Wagner, 2019), big data analytics (Chen et 
al., 2015; Kache and Seuring, 2017), machine learning (Bohanec et al., 2017), and 
artificial intelligence (Baryannis et al., 2019; Toorajipour et al., 2021). Recent research 
has analysed the impact of these technologies on businesses, society, and people 
(Schiele et al., 2022a).  

In business-related studies, the concept of digital transformation is based on the four 
smarts of Industry 4.0, as discussed in the systematic literature study of Meindl et al. 
(2021). Digital transformation is underpinned by base technologies shifting 
organisations' internal and external environments from an automated industry towards 
Industry 4.0, characterised by cyber–physical systems with autonomous machine-to-
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machine communication (Schiele and Torn, 2020). Over the last decade, this future 
industry paradigm has received significant attention, especially in its implications for 
manufacturing. The early focus on smart manufacturing (Kagermann et al., 2013), 
addresses the integration of current and future manufacturing assets with advanced 
communication, analysis, and production technologies (Kusiak, 2018). The second smart 
research stream receiving research attention is the domain of smart products and 
services. The product aspect addresses how artifacts, besides their physical 
components, utilise Industry 4.0-based technologies (Kahle et al., 2020; Porter and 
Heppelmann, 2014). Smart services include offers for users based on digital 
technologies, such as cloud services (Ardolino et al., 2018). However, the other two 
concepts of smart supply chain and smart working have been less well researched 
(Meindl et al., 2021). In smart supply chain research, the implications of advanced 
technology in increasing supply chain information flow and performances have been 
identified (Frank et al., 2019a). In the smart working domain, the impact of Industry 4.0 
technologies on an employee's operational activities in a firm has also been explored 
(Romero et al., 2020). It is quite clear that these recently introduced technologies will 
reshape all four smart domains. For example, new production methods, such as additive 
manufacturing, open new possibilities for smart product design, using smart 
manufacturing techniques and influencing smart supply chain layout (Haleem and 
Javaid, 2019; Schiele et al., 2022a).  

Furthermore, the four smarts of Industry 4.0 reflect different value-creating 
activities in a product’s generic value chain (Porter, 1990). The value chain starts with 
the smart supply chain as the antecedent of smart manufacturing, resulting in the final 
smart product. According to their contributions, connecting the different stakeholders 
in the value chain demonstrates that PSM supports organisational activities by guiding 
the acquisition process and managing goods from the supplier to the buyer and through 
to the end customer. Therefore, the proposed conceptual framework builds on the work 
of Frank et al. (2019a), illustrating the contribution of the supply chain partners and the 
smart working concept of PSM professionals (see Figure 14). 
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Figure 14 – Conceptional model of smart working PSM professionals in the value chain 

In Figure 1, the smart working domain related to the PSM professional overarches 
the other smart domains across the three different stakeholder groups of the value 
chain. PSM consists of the processes and activities of an organisation in planning and 
acquiring the materials and services from the supply base to operate and generate 
competitive advantage (Kaufmann, 2002; Monczka et al., 2015). However, the rationale 
for introducing the smart concepts into the value chain is to recognize the significant 
influence of new technologies on PSM activities. For example, predictive analytics of 
product demand in the consumer market (Handfield et al., 2019) allows PSM 
professionals to forecast demand more accurately, leading to improved decision making 
in their ordering strategies and processes. Integrating these technologies can improve 
the outcome of smart supply chain activities by enhancing the operational excellence of 
the manufacturing firm (Vos et al., 2016). As organisations are now heavily dependent 
on supplier relationships (Van Weele and Van Raaij, 2014), implementing new 
technologies and enabling smart working offers the potential for high levels of 
organisational performance. Details on the technological changes in PSM are discussed 
in the following segment. 

 

55..22..22.. SSppeecciiffiicc  tteecchhnnoollooggiiccaall  cchhaannggeess  iinn  PPSSMM    
Smart working in PSM has been enabled by various technologies that have been 
introduced incrementally. Currently, e-procurement systems are maturing, supporting 
various PSM tasks and significantly influencing the operational ordering of goods and 
services (Johnson et al., 2007). The need for human interaction is reduced by 
sophisticated supporting technology, where the system manages operational ordering 
or payments (Hawking et al., 2004). Technology is replacing operational and low value-
added activities, allowing PSM professionals to focus on value-adding activities (Meindl 
et al., 2021). Furthermore, maturing technologies, such as sensors and actuators, can 
now directly identify demand in the warehousing function, connecting the physical and 
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services. The product aspect addresses how artifacts, besides their physical 
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technology in increasing supply chain information flow and performances have been 
identified (Frank et al., 2019a). In the smart working domain, the impact of Industry 4.0 
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digital world (Schiele and Torn, 2020; Xu, 2020). These cyber–physical systems are 
formed using existing sensor technologies and software (Xu, 2020). Therefore, in taking 
the first step in smart supply chain management, no human involvement is needed to 
identify demand requirements, and these can be communicated directly to suppliers 
(Ivanov et al., 2016).  

Advanced software systems in the sourcing process – also known as e-sourcing 
solutions – can analyse past requests for quotations (RFQs) (Kauppi et al., 2013). This 
data improves decision making by smart working professionals (Frank et al., 2019a), 
improving future quotations and identifying an extensive list of suppliers (Schiele and 
Torn, 2020). The amount of data available, based on e-procurement systems, e-sourcing 
solutions, and sensor technology, facilitates big data analytics, potentially delivering 
significant benefits (Choi et al., 2018). Big data analytics is especially useful in facilitating 
better decision making based on evidence rather than human intuition or judgment 
(Brynjolfsson et al., 2011). Considerable amounts of data become available – greater 
quantities of historical data are accessible as technology increases supply chain 
transparency, and advanced information technologies are put to use to gather market 
data (Zhong et al., 2016).  

Reflecting the complementary nature of Industry 4.0 technologies, big data analysis 
can also be supported by artificial intelligence (Benzidia et al., 2021a; Dubey et al., 2020), 
which can provide additional support for smart PSM activities (Xu et al., 2021). These 
technologies can reduce the need for manual operation activities and improve demand 
forecasting based on big data analytics (Bohanec et al., 2017). Sophisticated text mining 
and interactive communication bots can support the key PSM processes of identifying, 
communicating with, and selecting suppliers (Schiele and Torn, 2020). In these activities, 
effectively-coded algorithms take over parts of the supplier pre-selection process, 
allowing smart working PSM professionals to focus on the more strategic role of 
preparing, rather than executing, the process (Lorentz et al., 2021). At a later stage of 
the PSM process when negotiations take place, research has highlighted the potential 
for artificial intelligence to support negotiation design and execution (Schulze-Horn et 
al., 2020). 

Autonomous systems using robotic process automation (RPA) technology automate 
human tasks. They can be applied to redesign, optimise, and automate PSM processes 
(Viale and Zouari, 2020). Such automation can increase operational efficiency, improve 
quality, and generate cost savings (Flechsig et al., 2021). Blockchain technology can 
potentially revolutionise processes in the buyer–supplier interface by creating a truly 
transparent supply chain (Kouhizadeh et al., 2021; Karnik et al., 2022). Blockchain 
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facilitates the recording of an unchangeable history of transactions, reduces information 
asymmetries, makes the technology useful to facilitate payment processes, addresses 
sustainability issues, and promotes innovation in the supply chain (Treiblmaier, 2018; 
Benzidia et al., 2021b). Therefore, blockchain technology enables smart supply chain 
management by enhancing connectivity and the real-time sharing of mass data, 
benefiting multiple stakeholders in the supply chain (Frederico et al., 2019). Blockchain 
technology also enables smart contracts, which can substitute many operational 
activities in PSM (Chang et al., 2019; Zhang et al., 2018). Smart contracts facilitate a fully 
autonomous end-to-end process from the initial communication of demand to payment 
on delivery (Wang et al., 2019).  

The significance of the scope and scale of these technological changes in a PSM 
context requires organisations to change their HRM practices (Jackson et al., 2014) to 
ensure that a lack of skills does not create barriers to implementation (Oke and Nair, 
2021; Hawking et al., 2004; Giunipero et al., 2012b).  

 

55..22..33.. SShhaappiinngg  pprrooffeessssiioonnaall  rroolleess  iinn  PPSSMM  ttoo  iimmpplleemmeenntt  IInndduussttrryy  44..00  tteecchhnnoollooggiieess  
To support the implementation of new technologies within organisations, HRM activities 
aim to keep the workforce updated by educating and training employees to fulfil 
stakeholders’ expectations (Jackson et al., 2014). According to Sivathanu and Pillai 
(2018), there needs to be an alignment between an organisation’s HRM strategies and 
the practices of implementing Industry 4.0. Moreover, there needs to be a strategic 
focus on employment activities and the development and maintenance of Industry 4.0-
related skills to meet these implementation challenges (Chiarello et al., 2021; Shet and 
Pereira, 2021). Similar skill requirement changes have been observed with 
computerisation, which has significantly altered job skill demands (Autor et al., 2003). 
Equipping the current workforce with future skills within the confines of their existing 
job roles is not wholly sufficient, as Industry 4.0 developments require new job roles 
(Benešová and Tupa, 2017; Shet and Pereira, 2021) or job profiles (Liboni et al., 2019; 
Prinz et al., 2016) in which employees manage and engage with these new technologies.  

From a practice perspective, identifying new roles can lead to potentially 
unmanageable role inflation within a department. Therefore, it is important to see their 
development as dynamic, as noted in studies on other organisational functions – for 
example, information and communications technology (Malandri et al., 2021), human 
resource management (Ulrich et al., 2013), and supply chain management (Liboni et al., 
2019). This may mean that existing roles are discarded, and new roles are implemented 
based on organisational needs. The task or skill requirements of existing roles may also 
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digital world (Schiele and Torn, 2020; Xu, 2020). These cyber–physical systems are 
formed using existing sensor technologies and software (Xu, 2020). Therefore, in taking 
the first step in smart supply chain management, no human involvement is needed to 
identify demand requirements, and these can be communicated directly to suppliers 
(Ivanov et al., 2016).  

Advanced software systems in the sourcing process – also known as e-sourcing 
solutions – can analyse past requests for quotations (RFQs) (Kauppi et al., 2013). This 
data improves decision making by smart working professionals (Frank et al., 2019a), 
improving future quotations and identifying an extensive list of suppliers (Schiele and 
Torn, 2020). The amount of data available, based on e-procurement systems, e-sourcing 
solutions, and sensor technology, facilitates big data analytics, potentially delivering 
significant benefits (Choi et al., 2018). Big data analytics is especially useful in facilitating 
better decision making based on evidence rather than human intuition or judgment 
(Brynjolfsson et al., 2011). Considerable amounts of data become available – greater 
quantities of historical data are accessible as technology increases supply chain 
transparency, and advanced information technologies are put to use to gather market 
data (Zhong et al., 2016).  

Reflecting the complementary nature of Industry 4.0 technologies, big data analysis 
can also be supported by artificial intelligence (Benzidia et al., 2021a; Dubey et al., 2020), 
which can provide additional support for smart PSM activities (Xu et al., 2021). These 
technologies can reduce the need for manual operation activities and improve demand 
forecasting based on big data analytics (Bohanec et al., 2017). Sophisticated text mining 
and interactive communication bots can support the key PSM processes of identifying, 
communicating with, and selecting suppliers (Schiele and Torn, 2020). In these activities, 
effectively-coded algorithms take over parts of the supplier pre-selection process, 
allowing smart working PSM professionals to focus on the more strategic role of 
preparing, rather than executing, the process (Lorentz et al., 2021). At a later stage of 
the PSM process when negotiations take place, research has highlighted the potential 
for artificial intelligence to support negotiation design and execution (Schulze-Horn et 
al., 2020). 

Autonomous systems using robotic process automation (RPA) technology automate 
human tasks. They can be applied to redesign, optimise, and automate PSM processes 
(Viale and Zouari, 2020). Such automation can increase operational efficiency, improve 
quality, and generate cost savings (Flechsig et al., 2021). Blockchain technology can 
potentially revolutionise processes in the buyer–supplier interface by creating a truly 
transparent supply chain (Kouhizadeh et al., 2021; Karnik et al., 2022). Blockchain 
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facilitates the recording of an unchangeable history of transactions, reduces information 
asymmetries, makes the technology useful to facilitate payment processes, addresses 
sustainability issues, and promotes innovation in the supply chain (Treiblmaier, 2018; 
Benzidia et al., 2021b). Therefore, blockchain technology enables smart supply chain 
management by enhancing connectivity and the real-time sharing of mass data, 
benefiting multiple stakeholders in the supply chain (Frederico et al., 2019). Blockchain 
technology also enables smart contracts, which can substitute many operational 
activities in PSM (Chang et al., 2019; Zhang et al., 2018). Smart contracts facilitate a fully 
autonomous end-to-end process from the initial communication of demand to payment 
on delivery (Wang et al., 2019).  

The significance of the scope and scale of these technological changes in a PSM 
context requires organisations to change their HRM practices (Jackson et al., 2014) to 
ensure that a lack of skills does not create barriers to implementation (Oke and Nair, 
2021; Hawking et al., 2004; Giunipero et al., 2012b).  

 

55..22..33.. SShhaappiinngg  pprrooffeessssiioonnaall  rroolleess  iinn  PPSSMM  ttoo  iimmpplleemmeenntt  IInndduussttrryy  44..00  tteecchhnnoollooggiieess  
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From a practice perspective, identifying new roles can lead to potentially 
unmanageable role inflation within a department. Therefore, it is important to see their 
development as dynamic, as noted in studies on other organisational functions – for 
example, information and communications technology (Malandri et al., 2021), human 
resource management (Ulrich et al., 2013), and supply chain management (Liboni et al., 
2019). This may mean that existing roles are discarded, and new roles are implemented 
based on organisational needs. The task or skill requirements of existing roles may also 
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change.  

In PSM, various terms for the concept of professional roles exist – for example, roles 
and responsibilities (Johnson et al., 1998), profiles of buyers (Faes et al., 2001), job 
profiles (Mulder et al., 2005), and purchasing roles (Schiele, 2019). PSM jobs are often 
hierarchically organised and differentiated by levels of responsibility across levels, such 
as purchasing manager, senior buyer, buyer, and assistant buyer (Mulder et al., 2005). 
In addition, various professional profiles exist that relate to PSM-specific tasks – for 
instance, distinguishing between information and communication, management, initial 
purchasing, and practical purchasing (Mulder et al., 2005). Faes et al. (2001) use cluster 
analysis to describe five profiles of effective buyers, including the go-getter, classic 
negotiator, caretaker, traditional buyer, and technical expert. More recent publications 
identify new specialised roles in PSM – for example, the innovation promoter (Goldberg 
and Schiele, 2020). 

As professional roles are not used consistently in the PSM literature, different 
domains, such as HRM, have also been explored. In the HRM profession, Ulrich et al. 
(2013) focus on talent and human capital in recruiting for more specialised rather than 
more generalist roles. Ulrich and Beatty (2001) and Ulrich et al. (2013) use the concept 
of roles to define six roles in HRM. Linking the concept of roles to the organisation theory 
literature, Jones (2013) uses roles as a concept in organisational structures, defining 
roles based on job descriptions, the organisation's function, and specific skills (Jones, 
2013). However, there has been criticism that organisational roles could lead to a higher 
level of bureaucracy (Krantz and Maltz, 1997). Therefore, this chapter uses the concept 
of roles as a mechanism to define and group related responsibilities within a function or 
organisation and allocate specific skills within a structured framework (Jones, 2013). 
Each role requires a specific set of skills to carry out assigned tasks (see Figure 15), 
although an individual employee can have multiple roles, and one role can be divided 
across different individuals. 
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Figure 15 – Illustrating the concept of roles in an organisation (based on Jones, 2013) 

As discussed above, the research stream in PSM-related studies has started to define 
roles more precisely according to the increasingly strategic role of purchasers and the 
professional’s specialisation. Schiele (2019) identifies and categorises seven roles, which 
provide the basis for this research. These seven roles include: i) operational 
procurement, ii) purchaser of direct materials/serial purchaser, iii) purchaser of indirect 
materials, iv) public procurement, v) purchasing engineer, vi) chief purchasing officer 
(CPO), and vii) other specialised roles such as purchasing controller, supply risk manager, 
and purchasing human resources agent (Schiele, 2019). Recent PSM research has also 
begun to describe emerging roles within the field that have been brought about by 
changing objectives or the introduction of technology. Goldberg and Schiele (2020) 
identified the promotor role in PSM to improve innovation sourcing practices, and 
Schulze and Bals (2020) identified the role of a sustainability officer in a wider supply 
chain context. Reflecting a role change in PSM due to technology implementation, 
Wehrle et al. (2021) have described the role of a data scientist. However, the extant 
literature has not focused on identifying and describing the specific roles needed in the 
PSM Industry 4.0 environment, and it is this gap that this chapter addresses. Similar to 
other Industry-4.0-oriented studies, it is assumed that the use of technology and the 
development of smart working increases the number of diverse and flexible career paths 
(Xu et al., 2018). 

 

5.3.  Methodology: Internet-based real-time Delphi study 
55..33..11.. TThhee  rreeaall--ttiimmee  DDeellpphhii  mmeetthhoodd  aass  aann  iinntteerraaccttiivvee  ffoorreeccaassttiinngg  mmeetthhoodd  
This research uses a real-time Delphi study that forecasts future professional roles in 
PSM based on previously developed projections, which a group of experts qualitatively 
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change.  

In PSM, various terms for the concept of professional roles exist – for example, roles 
and responsibilities (Johnson et al., 1998), profiles of buyers (Faes et al., 2001), job 
profiles (Mulder et al., 2005), and purchasing roles (Schiele, 2019). PSM jobs are often 
hierarchically organised and differentiated by levels of responsibility across levels, such 
as purchasing manager, senior buyer, buyer, and assistant buyer (Mulder et al., 2005). 
In addition, various professional profiles exist that relate to PSM-specific tasks – for 
instance, distinguishing between information and communication, management, initial 
purchasing, and practical purchasing (Mulder et al., 2005). Faes et al. (2001) use cluster 
analysis to describe five profiles of effective buyers, including the go-getter, classic 
negotiator, caretaker, traditional buyer, and technical expert. More recent publications 
identify new specialised roles in PSM – for example, the innovation promoter (Goldberg 
and Schiele, 2020). 

As professional roles are not used consistently in the PSM literature, different 
domains, such as HRM, have also been explored. In the HRM profession, Ulrich et al. 
(2013) focus on talent and human capital in recruiting for more specialised rather than 
more generalist roles. Ulrich and Beatty (2001) and Ulrich et al. (2013) use the concept 
of roles to define six roles in HRM. Linking the concept of roles to the organisation theory 
literature, Jones (2013) uses roles as a concept in organisational structures, defining 
roles based on job descriptions, the organisation's function, and specific skills (Jones, 
2013). However, there has been criticism that organisational roles could lead to a higher 
level of bureaucracy (Krantz and Maltz, 1997). Therefore, this chapter uses the concept 
of roles as a mechanism to define and group related responsibilities within a function or 
organisation and allocate specific skills within a structured framework (Jones, 2013). 
Each role requires a specific set of skills to carry out assigned tasks (see Figure 15), 
although an individual employee can have multiple roles, and one role can be divided 
across different individuals. 
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and quantitatively evaluate (Rowe and Wright, 1999; Rikkonen and Tapio, 2009; Kopyto 
et al., 2020). The Delphi method is a structured communication technique, originally 
developed as a systematic, interactive forecasting method (Rowe et al., 1991; Gnatzy et 
al., 2011). The method relies on a panel of experts and is suitable for long-term research 
objectives, which involve high levels of uncertainty and only limited information (Gray 
and Hovav, 2008; Rowe et al., 1991). This research sources data from a specific set of 
experts as a structured group of individuals with expert knowledge in the field (Kopyto 
et al., 2020).  

All types of Delphi study are built on four general principles: i) anonymity; ii) 
iteration; iii) controlled feedback; and iv) statistical group response (Dalkey and Helmer, 
1963; Rowe and Wright, 2001; Kopyto et al., 2020) and are organised by systematically 
following several steps. The two most often used types of Delphi study are the 
conventional ‘paper and pencil’ type and the internet-based real-time Delphi approach 
(Gnatzy et al., 2011), with the latter being used in this research. Gnatzy et al. (2011) 
show that both approaches are comparable and lead to similar results, but the real-time 
approach is likely to have a positive effect on response rates and validity because of the 
functionalities of the software and its positive impact on appearance, process, and effort 
expended (e.g., reduced time effort). This research’s Delphi study uses a four-step 
approach to meet its research objectives, i) projection development, ii) selection of 
experts, iii) execution of the Delphi, and iv) the analysis of the outcome (see Figure 16).  
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Figure 16 – Delphi study process 
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(Gnatzy et al., 2011), with the latter being used in this research. Gnatzy et al. (2011) 
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55..33..22.. SStteepp  oonnee::  DDeevveellooppiinngg  tthhee  DDeellpphhii  pprroojjeeccttiioonnss  bbaasseedd  oonn  tthhrreeee  wwoorrlldd  ccaafféé  ssttuuddiieess  
This real-time Delphi study aims to forecast future PSM roles based on previously 
developed projections (Rowe and Wright, 1999; Kopyto et al., 2020). In step one, these 
projections have been developed from a review of relevant academic and practitioner 
literature to give them a solid theoretical foundation, and three exploratory world cafés. 
The world café method was developed for small focus group discussions on selected 
subjects (Brown, 2010; Wibeck et al., 2007; Prewitt, 2011) and has been used in this 
study as an exploratory-quantitative research approach to identify and describe a list of 
future PSM roles. Three consecutive world cafés were organised with 29 PSM 
professionals from Estonia, Slovakia, the Netherlands, and Germany to generate 
responses to the question: What new professional roles in PSM exist within an Industry 
4.0 context? Compared to other qualitative research methods – for example, multiple-
case studies or expert interviews – the world café method provides comparable results 
in less time (Schiele et al., 2022b). The variation in the group configuration and the 
discussion among the participants enriches the results and reduces the bias in the data 
(Fouché and Light, 2011). Moreover, the iterative process of the world café promotes 
stable and reliable data (Kidd and Parshall, 2000). The world café method also collects 
quantitative insights into which identified roles are important in future PSM using a 
voting procedure.  

Following the approach of Roßmann et al. (2018), an internal projection 
development workshop was organised to further enhance their robustness. This 
involved the members of the project team, representing five different universities who 
part-funded this research. It was conducted to cross-validate and combine the outcome 
of the literature review and three exploratory world-café studies. This projection 
development workshop resulted in eight role projections: i) robotic process automation 
(RPA) manager, ii) data and value analyst, iii) chief system change officer, iv) ramp-up 
manager, v) data maintenance officer, vi) chief disruption manager, vii) purchasing 
innovation scout, and viii) digital legislation specialist. Eight projections were seen as 
beneficial, since too many projections may lead to a reduced response rate and increase 
the probability of a lower questionnaire response rate (Kopyto et al., 2020). To limit the 
complexity of the developed projections, the method of Rowe and Wright (2001) was 
used to frame the questions and projections. The wording of the projections was 
constructed so as not to be emotional, unnecessarily complicated, or long. Projections 
should be long enough to define the roles adequately so that respondents do not 
interpret them differently, but they should not be so complicated and lengthy that they 
result in information overload for the experts (Rowe and Wright, 2001; Linstone and 
Turoff, 1975). Therefore, the suggestion of Salancik et al. (1971) was followed, and the 
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length of each projection was limited to 20 to 25 words.  

As the outcome of the three world cafés was primarily exploratory and lacked depth 
on the specifics of each identified role, a Delphi study was used to enrich the field’s 
understanding. In addition to the developed projections, a specific set of questions was 
created to assess the PSM roles in detail. This questionnaire assessed each expert's 
opinion of the role's name, description, expected probability of occurrence, impact on 
the industry, the desirability of occurrence, and assumed level of adoption. Further 
questions were added to the questionnaire during the Delphi process to ask the experts 
for clarification. The detailed questionnaire can be found in Appendix 3, which uses the 
data analyst role as an illustrative example. For the quantitative assessment, all 
participants were asked to rate the projections in the Delphi survey according to five 
measures:  

1. Agreement with the name of the role and the formulation of the projection, 
based on a metric scale of 0%-100% (0%=disagree, 50%=neutral, and 
100%=agree)  

2. Expected probability of occurrence, based on a metric scale of 0-100% (0%=low 
probability, 50%=neutral, and 100%=high probability) 

3. Impact on PSM in the industry, based on a 5-point Likert scale (1=very 
undesirable; 2=undesirable; 3=neutral; 4=desirable; 5=very desirable) 

4. Desirability of occurrence, based on a 5-point Likert scale (1=no impact; 2=low 
impact; 3=medium impact; 4=high impact; 5=very high Impact) 

5. Level of adoption in the industry in a time frame from the current time, 5, 15, 
and 25 years (50% of all firms as the threshold), based on a metric scale of 0-
100%. 

 

In addition, the experts could add qualitative justifications for their quantitative 
estimates in the tool's comment function, and they could also see the comments of 
others and rate their agreement with them. The comments were used during the Delphi 
study to improve the projections and analyse the Delphi results. 

 

55..33..33.. SStteepp  ttwwoo::  EExxppeerrtt  sseelleeccttiioonn  ooff  tthhee  ppaarrttiicciippaannttss  iinn  tthhee  DDeellpphhii  ssttuuddyy  
The nature of the Delphi method means that the study's outcome heavily depends on 
the selection of experts (Okoli and Pawlowski, 2004; Spickermann et al., 2014). To 
ensure high reliability in step two, only experts were invited who had a solid 
understanding of digitalisation in PSM, the concept of Industry 4.0, and PSM roles.  
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literature to give them a solid theoretical foundation, and three exploratory world cafés. 
The world café method was developed for small focus group discussions on selected 
subjects (Brown, 2010; Wibeck et al., 2007; Prewitt, 2011) and has been used in this 
study as an exploratory-quantitative research approach to identify and describe a list of 
future PSM roles. Three consecutive world cafés were organised with 29 PSM 
professionals from Estonia, Slovakia, the Netherlands, and Germany to generate 
responses to the question: What new professional roles in PSM exist within an Industry 
4.0 context? Compared to other qualitative research methods – for example, multiple-
case studies or expert interviews – the world café method provides comparable results 
in less time (Schiele et al., 2022b). The variation in the group configuration and the 
discussion among the participants enriches the results and reduces the bias in the data 
(Fouché and Light, 2011). Moreover, the iterative process of the world café promotes 
stable and reliable data (Kidd and Parshall, 2000). The world café method also collects 
quantitative insights into which identified roles are important in future PSM using a 
voting procedure.  

Following the approach of Roßmann et al. (2018), an internal projection 
development workshop was organised to further enhance their robustness. This 
involved the members of the project team, representing five different universities who 
part-funded this research. It was conducted to cross-validate and combine the outcome 
of the literature review and three exploratory world-café studies. This projection 
development workshop resulted in eight role projections: i) robotic process automation 
(RPA) manager, ii) data and value analyst, iii) chief system change officer, iv) ramp-up 
manager, v) data maintenance officer, vi) chief disruption manager, vii) purchasing 
innovation scout, and viii) digital legislation specialist. Eight projections were seen as 
beneficial, since too many projections may lead to a reduced response rate and increase 
the probability of a lower questionnaire response rate (Kopyto et al., 2020). To limit the 
complexity of the developed projections, the method of Rowe and Wright (2001) was 
used to frame the questions and projections. The wording of the projections was 
constructed so as not to be emotional, unnecessarily complicated, or long. Projections 
should be long enough to define the roles adequately so that respondents do not 
interpret them differently, but they should not be so complicated and lengthy that they 
result in information overload for the experts (Rowe and Wright, 2001; Linstone and 
Turoff, 1975). Therefore, the suggestion of Salancik et al. (1971) was followed, and the 
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length of each projection was limited to 20 to 25 words.  

As the outcome of the three world cafés was primarily exploratory and lacked depth 
on the specifics of each identified role, a Delphi study was used to enrich the field’s 
understanding. In addition to the developed projections, a specific set of questions was 
created to assess the PSM roles in detail. This questionnaire assessed each expert's 
opinion of the role's name, description, expected probability of occurrence, impact on 
the industry, the desirability of occurrence, and assumed level of adoption. Further 
questions were added to the questionnaire during the Delphi process to ask the experts 
for clarification. The detailed questionnaire can be found in Appendix 3, which uses the 
data analyst role as an illustrative example. For the quantitative assessment, all 
participants were asked to rate the projections in the Delphi survey according to five 
measures:  

1. Agreement with the name of the role and the formulation of the projection, 
based on a metric scale of 0%-100% (0%=disagree, 50%=neutral, and 
100%=agree)  

2. Expected probability of occurrence, based on a metric scale of 0-100% (0%=low 
probability, 50%=neutral, and 100%=high probability) 

3. Impact on PSM in the industry, based on a 5-point Likert scale (1=very 
undesirable; 2=undesirable; 3=neutral; 4=desirable; 5=very desirable) 

4. Desirability of occurrence, based on a 5-point Likert scale (1=no impact; 2=low 
impact; 3=medium impact; 4=high impact; 5=very high Impact) 

5. Level of adoption in the industry in a time frame from the current time, 5, 15, 
and 25 years (50% of all firms as the threshold), based on a metric scale of 0-
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In addition, the experts could add qualitative justifications for their quantitative 
estimates in the tool's comment function, and they could also see the comments of 
others and rate their agreement with them. The comments were used during the Delphi 
study to improve the projections and analyse the Delphi results. 
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Heterogeneity was achieved through an open invitation, engaging experts from 
different industry sectors, various firm sizes, and representing academia and practice. 
For this reason, an open invitation was placed on the project-related website, the social 
network LinkedIn, and mailed by the researchers. The academic and professional 
networks of five research institutes in Europe were used to mail 221 potential experts 
with expertise related to the focal research topic, inviting them to participate in the 
expert panel. A careful sampling process achieved high heterogeneity and reduced 
various participants' cognitive biases, such as framing, anchoring, desirability biases, and 
the bandwagon effect (Ecken et al., 2011; Förster and von der Gracht, 2014; Winkler et 
al., 2015). In total, 70 experts agreed to join the study, and 47 experts completed the 
final Delphi survey, with 37 experts from industry and ten from academia. 

Table 11 shows the full demographic profile of the Delphi panellists. The high 
number of German participants benefits the validity of the research results because 
Germany is one of the leading countries in addressing Industry 4.0-related topics (Shet 
and Pereira, 2021). 
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Table 11 – Demographic profile of the Delphi panellists (N=47) 
Dimension Number % of total 

Gender   
   Male 33 70% 
   Female 14 30% 

Country of origin   
   Germany 23 49% 
   Slovakia 7 15% 
   Finland 4 9% 
   Netherlands 3 6% 
   Italy 2 4% 
   Switzerland  2 4% 
   Austria; Brazil; Czech Republic; France 4 9% 

Academic background (subtotal) 10 21% 
   Professor 5 11% 
   Researcher 4 9% 
   Research assistant 1 2% 

Industry background (subtotal) 37 79% 
   Head of procurement 8 17% 
   Procurement director 6 13% 
   Procurement manager 5 11% 
   Commodity lead procurement 3 6% 
   Procurement director and supply chain management 3 6% 
   Procurement strategist 3 6% 
   Chief procurement officer 2 4% 
   Procurement senior director  2 4% 
   Procurement specialist 2 4% 
   Procurement advisor 2 4% 
   Head of supplier management 1 2% 
Total  47 100% 

 

A self-assessment questionnaire was launched prior to the Delphi study to increase 
the validity of the results and confirm that the experts had a good understanding of the 
research focus. This self-rating approach has been confirmed as a legitimate instrument 
for selecting panels (Rowe and Wright, 1996; Culot et al., 2020; Kopyto et al., 2020). In 
the self-assessment, each expert assessed their knowledge based on a 5-point Likert 
scale resulting in an average group score for knowledge on digital transformation in PSM 
of 3.03 (advanced competency), knowledge on the impact of Industry 4.0 on PSM of 2.85 
(advanced competency), knowledge on skills and competencies in PSM of 3.58 
(outstanding competency), and knowledge on professional roles (job descriptions) in 
PSM of 3.49 (advanced competency).  
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Heterogeneity was achieved through an open invitation, engaging experts from 
different industry sectors, various firm sizes, and representing academia and practice. 
For this reason, an open invitation was placed on the project-related website, the social 
network LinkedIn, and mailed by the researchers. The academic and professional 
networks of five research institutes in Europe were used to mail 221 potential experts 
with expertise related to the focal research topic, inviting them to participate in the 
expert panel. A careful sampling process achieved high heterogeneity and reduced 
various participants' cognitive biases, such as framing, anchoring, desirability biases, and 
the bandwagon effect (Ecken et al., 2011; Förster and von der Gracht, 2014; Winkler et 
al., 2015). In total, 70 experts agreed to join the study, and 47 experts completed the 
final Delphi survey, with 37 experts from industry and ten from academia. 

Table 11 shows the full demographic profile of the Delphi panellists. The high 
number of German participants benefits the validity of the research results because 
Germany is one of the leading countries in addressing Industry 4.0-related topics (Shet 
and Pereira, 2021). 

  

CHAPTER 5 

125 | P a g e  

5 

Table 11 – Demographic profile of the Delphi panellists (N=47) 
Dimension Number % of total 

Gender   
   Male 33 70% 
   Female 14 30% 

Country of origin   
   Germany 23 49% 
   Slovakia 7 15% 
   Finland 4 9% 
   Netherlands 3 6% 
   Italy 2 4% 
   Switzerland  2 4% 
   Austria; Brazil; Czech Republic; France 4 9% 

Academic background (subtotal) 10 21% 
   Professor 5 11% 
   Researcher 4 9% 
   Research assistant 1 2% 

Industry background (subtotal) 37 79% 
   Head of procurement 8 17% 
   Procurement director 6 13% 
   Procurement manager 5 11% 
   Commodity lead procurement 3 6% 
   Procurement director and supply chain management 3 6% 
   Procurement strategist 3 6% 
   Chief procurement officer 2 4% 
   Procurement senior director  2 4% 
   Procurement specialist 2 4% 
   Procurement advisor 2 4% 
   Head of supplier management 1 2% 
Total  47 100% 

 

A self-assessment questionnaire was launched prior to the Delphi study to increase 
the validity of the results and confirm that the experts had a good understanding of the 
research focus. This self-rating approach has been confirmed as a legitimate instrument 
for selecting panels (Rowe and Wright, 1996; Culot et al., 2020; Kopyto et al., 2020). In 
the self-assessment, each expert assessed their knowledge based on a 5-point Likert 
scale resulting in an average group score for knowledge on digital transformation in PSM 
of 3.03 (advanced competency), knowledge on the impact of Industry 4.0 on PSM of 2.85 
(advanced competency), knowledge on skills and competencies in PSM of 3.58 
(outstanding competency), and knowledge on professional roles (job descriptions) in 
PSM of 3.49 (advanced competency).  



584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke
Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022 PDF page: 144PDF page: 144PDF page: 144PDF page: 144

Future roles in purchasing and supply management 

126 | P a g e   

5 

A common understanding of the concepts of professional roles and Industry 4.0 was 
tested at the beginning of the Delphi study (see Table 12). These definitions were added 
at the start of the Delphi survey, where participants rated their level of agreement based 
on a metric scale of 0%-100% (0%=disagree, 50%=neutral, and=100% agree).  

 

Table 12 – Definitions in the Delphi study 

Definition Consensus 
in % 

Stability 
in % 

Std. 
Deviation 

‘A role can be understood as an organising 
concept. Each role is bound to responsibilities and 
tasks within the organisation. Each role requires a 
specific set of skills to carry out these tasks. One 
employee can have multiple roles or can be 
allocated to one specific role. One role can be 
divided among different individuals. Larger 
organisations will allocate one role to specialised 
employees. Smaller organisations will have 
employees with multiple roles.’ 

85.85 75.77 20.59 

‘Roles are concepts that allow for organisational 
development towards a higher maturity level. To 
allow maturity to increase, new roles will be 
implemented, and existing roles change, e.g., the 
skill requirements or tasks. Each role's set of skills 
and tasks changes according to the available 
technology.’ 

76.58 69.91 22.80 

‘Industry 4.0 is characterised by cyber–physical 
systems with autonomous machine-to-machine 
communication.’ 

70.15 57.61 29.42 

 

55..33..44.. SStteepp  tthhrreeee::  EExxeeccuuttiioonn  ooff  tthhee  iinntteerrnneett--bbaasseedd  rreeaall--ttiimmee  DDeellpphhii  ssttuuddyy    
The internet-based real-time Delphi approach using the Calibrum Surveylet software 
was conducted in step three of this study. The software facilitated an immediate 
quantitative analysis of the experts' assessment (Aengenheyster et al., 2017) and 
conformed to all four general Delphi principles. Participants were treated anonymously, 
real-time iteration was possible, controlled feedback could be provided via mail, and 
statistical group responses were presented in the projection assessment phase. This 
variant of the Delphi allowed a fast return and iteration of feedback to the experts 
(Aengenheyster et al., 2017; Gnatzy et al., 2011). For the quantitative assessment, all 
participants were asked to rate the projections in the Delphi survey according to five 
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measures. Moreover, as discussed previously, experts could add qualitative 
justifications for their quantitative estimates in the tool's comment function.  

The Delphi study started at the beginning of December 2020 and concluded at the 
end of January 2021. After two weeks, 44 responses were received, and the Delphi 
facilitator analysed the first outcomes. Based on the results and comments provided by 
the participants, changes were made to the initial projections of the Delphi study, as 
role names and descriptions were adjusted according to the experts' suggestions. The 
changes were mailed to the participating experts to ensure transparency, and they were 
asked to reassess the projections. On 7 January 2021, a second analysis of the 
intermediate results was performed, resulting in some minor changes to those 
projections that achieved a low consensus value. A question on where specific roles 
could be implemented within the organisation was also added, and subsequent changes 
to the questionnaire were communicated to the participants. Two weeks before closing 
the Delphi study at the end of January, all participants received a reminder to complete 
the study. In February 2021, the results of the Delphi were shared with the Delphi 
participants via mail.   

 

55..33..55.. SStteepp  ffoouurr::  AAnnaallyyssiiss  ooff  tthhee  rreeaall--ttiimmee  DDeellpphhii  ssttuuddyy  rreessuullttss  
The Delphi study provides both qualitative and quantitative results. These were analysed 
systematically in step four. Firstly, the quantitative results were assessed by analysing 
the numerical values and, secondly, the qualitative results by analysing the comments 
and text input provided by the Delphi experts. To visualise the group's long-term 
judgments for the expected probability of occurrence, impact on the industry, 
desirability of occurrence, and level of adoption within the industry, their respective 
arithmetic mean values were determined (Kopyto et al., 2020; Roßmann et al., 2018). 
Furthermore, the consensus and stability values were analysed to evaluate the 
feasibility of the projections; this consensus measurement is a central part of a Delphi 
survey. To measure group agreement, Surveylet calculates five consensus-related 
measures: consensus score, choice of consensus, group stability, stability threshold, and 
consensus status. In this study, the arithmetic mean value was used as a consensus 
measure and, for these items, the coefficient of variation was used to calculate group 
stability to indicate the strength or level of consensus. This measurement shows the 
strength of agreement on the consensus choice between all respondents and, for this 
study, a threshold of 50% was selected. The arithmetic mean was calculated and used 
as a consensus score for those items measured, based on a metric scale of 0-100. For 
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those items measured on a 5-point Likert scale, the arithmetic mean was calculated, and 
the closest rank was selected as the outcome.  

In addition to the quantitative assessment, the experts provided 247 written 
comments, which were analysed to improve role descriptions. Two researchers analysed 
these comments to provide qualitative justifications for the quantitative outcome of this 
study.   

 

5.4.  Results and analysis: Six new PSM roles in the era of Industry 4.0 
55..44..11.. DDeeffiinniinngg  ssiixx  nneeww  PPSSMM  rroolleess  iinn  tthhee  eerraa  ooff  IInndduussttrryy  44..00    
During the Delphi study process, multiple projections were changed, with some 
receiving minor changes – for example, the name of the role – and others undergoing 
significant changes, where full descriptions of the projection were changed or, in the 
case of one projection, deleted. At the end of the Delphi study, seven future Industry 
4.0 PSM roles were identified, and the final names and descriptions are shown in Table 
13, along with the role’s desirability and impact.  
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Table 13 – Projection results addressing future professional roles in PSM 

Description 
Consensus 

in % 
Stability 

in % 
Std. 
Dev. 

Desirability Impact 

‘The data analyst in purchasing is 
responsible for extraction and analysis 
of purchasing data to support the 
preparation of commodity strategies 
and complex purchasing projects.’ 

80.37 68.00 25.41 
Very 

desirable 
High 

‘The legislation specialist in purchasing 
is responsible for ensuring that digital 
purchasing processes and sourcing 
projects comply with any relevant laws 
and regulations, including their 
implementation into the purchasing 
systems.’ 

69.91 57.52 29.37 Desirable Medium 

‘The master data manager in purchasing 
is responsible for the alignment 
between the physical and digital world 
and ensuring data correctness and up-
to-dateness.’ 

67.42 53.72 30.88 Desirable High 

‘The supplier onboarding manager in 
purchasing is responsible for setting up 
the digital interface between the buying 
firm and suppliers, involving the 
harmonisation of data and effective 
stakeholder communication.’ 

63.83 53.39 29.44 Desirable Medium 

‘The process automation manager 
works at the interface between 
purchasing and IT, responsible for 
implementing and operative running of 
RPA tasks within purchasing.’ 

60.40 56.28 26.15 Desirable High 

‘The system innovation scout is 
responsible for identifying and 
implementing new Industry 4.0 
technologies or systems within 
purchasing.’ 

59.55 48.85 30.14 Desirable High 

‘The chief happiness officer in 
purchasing is responsible for change 
management during system 
automatisation and ongoing caretaking 
of human needs in a digitised working 
environment.’ 

37.40 19.38 29.80 Neutral Low 

 

The role of the data analyst was identified as being key, receiving a consensus value 
of 80.37% and stability of 68.00%, indicating that the experts shared a high level of 
agreement on this role. It is also greatly desired and has a high impact on PSM, 
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agreement on this role. It is also greatly desired and has a high impact on PSM, 
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supported by the quantitative assessment, which is discussed in greater detail later in 
the chapter. In the Delphi study, it was noted that the ‘scope can vary depending on if 
internal data only or both internal and external data are considered’ (Expert 8). For some 
organisations, the role of a data analyst may already exist. However, as the technologies 
of Industry 4.0 starts to more fully impact PSM, the amount of data available increases, 
including internal historical data of past contracts, requests for quotations or offers, as 
well as newly available data, such as market screening and supply risk analysis (Zhong et 
al., 2016). Therefore, the decision-making process in strategic PSM is supported by 
technology, and the data analyst can be seen as a smart working professional who 
utilises technology to improve business performance (Segura et al., 2020; Frank et al., 
2019a). In addition, the qualitative comments of the experts support Choi et al. (2018) 
by showing that the supply management field is orientating itself towards ‘big data’ 
(Expert 29). As discussed earlier, in organisations demonstrating higher maturity levels, 
the data analyst's role involves the utilisation of artificial intelligence (Romero et al., 
2020). However, an artificial intelligence specialist role was not addressed as a separate 
one because the experts included this task within the data analyst role. For larger 
organisations, the data analyst role may need to be multiplied, ‘not only one person but 
a team of data analysts’ (Expert 4). Furthermore, organisations could choose to 
implement a ‘business intelligence department’ (Expert 28), which is responsible for 
analysing data and providing reports to PSM practitioners, showing how big data can 
have a business impact (Chen et al., 2012). In PSM, big data can be a valuable source of 
predictive analyses in estimating the impact of risk and disruption in the supply chain 
based on market insight statistics or information, where it is possible to map the supply 
chain from end to end (Ivanov et al., 2016; Javaid et al., 2021). The data analyst role can 
also be implemented at a corporate level – for example, in centralised PSM – to provide 
data analysis services for the whole organisation or for category management teams. 
For smaller organisations, the data analyst will most likely ‘be implemented as a shared 
resource with other areas, e.g., finance’ (Expert 22). 

The second-highest consensus was achieved for the role of legislation specialist, 
which ensures that digital PSM processes and sourcing projects comply with relevant 
laws and regulations. According to Expert 29: ‘the word digital shifts the focus of the role 
more towards the digitalisation aspect of purchasing, where more processes are 
automated, and there is a need to comply with the law.’ However, the role in PSM would 
need to focus on both aspects, given that a specialist is needed beyond the digital 
sphere. This role's rising importance reflects increasing data privacy and security 
requirements and may also indicate a societal shift to more state internationalism and 
regulated markets. In smart supply chains characterised by high data exchange between 
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the supply chain stakeholders, the privacy and security of data is a major concern 
(Ogbuke et al., 2022; Frederico et al., 2019). Moving forward towards increased 
automation in the buyer–supplier interface, the competencies of PSM professionals will 
shift from drafting paper-based contracts to the implementation of smart contracts 
(Wang et al., 2019) and so the legal implications of advanced technology used in the 
supply chain need to be addressed by PSM (Frederico et al., 2019). However, the experts 
were unsure whether this role would be implemented in PSM or the legal department 
as: ‘compliance in purchasing is more important today’ (Expert 9) but: ‘this could be a 
role in the legal team, assigning people to procurement’ (Expert 9).  

The master data manager received the third-highest consensus value with 64.42% 
and a stability of 53.72%. This PSM role is responsible for aligning the physical and digital 
worlds and ensuring the availability and accuracy of up-to-date data. It is becoming 
increasingly important as PSM organisations steadily implement new software solutions. 
As noticed by Kauppi et al. (2013), more procurement-oriented systems, known as 
supplier relationship management (SRM), purchase to pay systems (P2P), e-
procurement, e-sourcing systems, and further systems, are being introduced, which 
require experts to manage the alignment between multiple systems and the consistency 
and flow of data between them. In an Industry 4.0 context, the master data manager 
ensures high data quality and alignment between the physical and digital worlds, 
allowing for cyber–physical systems and digital twins to interact effectively (Schiele and 
Torn, 2020). To enable smart working in PSM using large amounts of data, the master 
data manager is responsible for preparing the database by extracting, processing, and 
storing data generated by strategic and operational processes (Oussous et al., 2018). 
This PSM role operates at the interface between departments and may not be the sole 
responsibility of the PSM function. The interface role of the master data manager 
becomes particularly important when establishing and maintaining the newly created 
digital links to suppliers and customers in the smart supply chain (Barreto et al., 2017; 
Frank et al., 2019a), as illustrated by: ‘the role as an interface manager, so that client's 
processes and supplier's services/products understand each other perfectly’ (Expert 9).  

The fourth PSM role, that of the supplier onboarding manager, will become 
increasingly important in building a smart supply chain and utilising more technologies 
in the buyer–supplier interface (Frederico et al., 2019; Kauppi et al., 2013). In the Delphi 
study, it became clear that the key responsibility of this role is to onboard suppliers (i.e., 
collecting the information and data needed to set up an organisation as an approved 
supplier) to the organisation's digital environments and practices. According to Expert 
10, onboarding includes: ‘involving stakeholders, making contacts, and explaining 
processes to make sure that everything works.’ The supplier onboarding manager's role 
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one because the experts included this task within the data analyst role. For larger 
organisations, the data analyst role may need to be multiplied, ‘not only one person but 
a team of data analysts’ (Expert 4). Furthermore, organisations could choose to 
implement a ‘business intelligence department’ (Expert 28), which is responsible for 
analysing data and providing reports to PSM practitioners, showing how big data can 
have a business impact (Chen et al., 2012). In PSM, big data can be a valuable source of 
predictive analyses in estimating the impact of risk and disruption in the supply chain 
based on market insight statistics or information, where it is possible to map the supply 
chain from end to end (Ivanov et al., 2016; Javaid et al., 2021). The data analyst role can 
also be implemented at a corporate level – for example, in centralised PSM – to provide 
data analysis services for the whole organisation or for category management teams. 
For smaller organisations, the data analyst will most likely ‘be implemented as a shared 
resource with other areas, e.g., finance’ (Expert 22). 

The second-highest consensus was achieved for the role of legislation specialist, 
which ensures that digital PSM processes and sourcing projects comply with relevant 
laws and regulations. According to Expert 29: ‘the word digital shifts the focus of the role 
more towards the digitalisation aspect of purchasing, where more processes are 
automated, and there is a need to comply with the law.’ However, the role in PSM would 
need to focus on both aspects, given that a specialist is needed beyond the digital 
sphere. This role's rising importance reflects increasing data privacy and security 
requirements and may also indicate a societal shift to more state internationalism and 
regulated markets. In smart supply chains characterised by high data exchange between 
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the supply chain stakeholders, the privacy and security of data is a major concern 
(Ogbuke et al., 2022; Frederico et al., 2019). Moving forward towards increased 
automation in the buyer–supplier interface, the competencies of PSM professionals will 
shift from drafting paper-based contracts to the implementation of smart contracts 
(Wang et al., 2019) and so the legal implications of advanced technology used in the 
supply chain need to be addressed by PSM (Frederico et al., 2019). However, the experts 
were unsure whether this role would be implemented in PSM or the legal department 
as: ‘compliance in purchasing is more important today’ (Expert 9) but: ‘this could be a 
role in the legal team, assigning people to procurement’ (Expert 9).  

The master data manager received the third-highest consensus value with 64.42% 
and a stability of 53.72%. This PSM role is responsible for aligning the physical and digital 
worlds and ensuring the availability and accuracy of up-to-date data. It is becoming 
increasingly important as PSM organisations steadily implement new software solutions. 
As noticed by Kauppi et al. (2013), more procurement-oriented systems, known as 
supplier relationship management (SRM), purchase to pay systems (P2P), e-
procurement, e-sourcing systems, and further systems, are being introduced, which 
require experts to manage the alignment between multiple systems and the consistency 
and flow of data between them. In an Industry 4.0 context, the master data manager 
ensures high data quality and alignment between the physical and digital worlds, 
allowing for cyber–physical systems and digital twins to interact effectively (Schiele and 
Torn, 2020). To enable smart working in PSM using large amounts of data, the master 
data manager is responsible for preparing the database by extracting, processing, and 
storing data generated by strategic and operational processes (Oussous et al., 2018). 
This PSM role operates at the interface between departments and may not be the sole 
responsibility of the PSM function. The interface role of the master data manager 
becomes particularly important when establishing and maintaining the newly created 
digital links to suppliers and customers in the smart supply chain (Barreto et al., 2017; 
Frank et al., 2019a), as illustrated by: ‘the role as an interface manager, so that client's 
processes and supplier's services/products understand each other perfectly’ (Expert 9).  

The fourth PSM role, that of the supplier onboarding manager, will become 
increasingly important in building a smart supply chain and utilising more technologies 
in the buyer–supplier interface (Frederico et al., 2019; Kauppi et al., 2013). In the Delphi 
study, it became clear that the key responsibility of this role is to onboard suppliers (i.e., 
collecting the information and data needed to set up an organisation as an approved 
supplier) to the organisation's digital environments and practices. According to Expert 
10, onboarding includes: ‘involving stakeholders, making contacts, and explaining 
processes to make sure that everything works.’ The supplier onboarding manager's role 
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is particularly needed during the first phase of supplier integration when the link 
between the supplier and buyer is created. Implementing this role results in higher data 
accuracy (Viale and Zouari, 2020; Lamba and Singh, 2017) and data transparency 
(Lorentz et al., 2021; Karnik et al., 2022). In a smart supply chain, advanced systems can 
run autonomously, which requires a flawless connection between stakeholders (Ivanov 
et al., 2016). The Delphi experts made clear that these connections are most likely 
established for: ‘supply chain data in high volumes production’, where: ‘setting up digital 
interface is an IT job and ensuring all interfaces fit well, is purchasing responsibility’ 
(Expert 8).  

The next PSM role illustrates a focus on process automation, in which the process 
automation manager works at the interface between PSM and IT and is responsible for 
implementing and the operational running of robotic process automation (RPA) tasks in 
PSM. In PSM processes, an automated process can perform many operational tasks, 
including the ordering and payment of deliveries (Flechsig et al., 2021). Therefore, 
implementing process automation will allow PSM professionals to work smarter and 
focus on value-adding activities (Fantini et al., 2020), such as innovation sourcing 
(Johnsen et al., 2022). The experts discussed the focus and name of this role in greater 
detail. According to Expert 10, the role's importance becomes clear since: ‘having one 
person responsible for end-to-end processes is a clear benefit in automation projects.’ 
When looking at the tasks in this PSM role, Expert 21 explained that the: ‘process 
automation manager, RPA manager, in agreement with the purchasing and PSM 
departments, has to set up many big changes in the well-established process of 
administrative routines.’ Later technological developments in Industry 4.0 towards 
autonomous systems mean that a wider range of activities can be automated and run 
without human intervention. A best practice example in PSM activities is smart 
contracts, which use blockchain technology to manage the process from identifying 
demand up to the final payment of orders (Wang et al., 2019).  

A system innovation scout is needed to identify and implement new technologies in 
PSM. The functionalities of past e-procurement systems that focused on the operational 
ordering of goods and services (Johnson et al., 2007) are complemented and replaced 
by new functionalities based on improvements in information, communication, and 
connectivity technologies (Bharadwaj et al., 2013; Kauppi et al., 2013). This 
sophisticated technology reduces human involvement and enables smart supply chain 
management (Son et al., 2021; Frederico et al., 2019). The system innovation scout’s 
responsibilities are split between discovering new technologies and evaluating the 
impact of innovation on the organisation, which could significantly shape the future of 
PSM. Studies such as Kopyto et al. (2020) present the benefits of implementing the 
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technology in the supply chain, but professionals lack insights into how to move forward 
with their implementation activities. PSM development towards Industry 4.0 and the 
various smart domains can be seen as a step-by-step approach in which incremental 
changes, such as the implementation of new technologies, are realised. Expert 43 points 
out that: ‘to ensure system up-to-dateness from a purchasing point of view,’ this PSM 
role is vital because: ‘the IT department is often focused on sales software.’ Taking a 
more strategic and organisationally mature approach will include implementing the role 
in the PSM department, identifying its needs, formulating requirements, and scouting 
suitable technologies. 

The last role addressed in the Delphi study is the chief happiness officer who is 
responsible for change management during system automatisation and the ongoing 
catering to human needs in a digitised working environment. Based on the research 
objective, to explore future roles in PSM in an Industry 4.0 era, a person responsible for 
these human needs during the change process may be justified. However, based on the 
low consensus value of 37.40% and low stability of 19.30%, this role is seemingly less 
warranted in PSM. The experts did not agree on the name and role definition, selecting 
different names  for example, chief happiness officer, employee wellbeing officer, and 
chief wealth officer reflected the lack of group consensus. Given these factors, the role 
was excluded from further analysis. 

  

55..44..22.. AAsssseessssiinngg  tthhee  aaddooppttiioonn  lleevveell  ooff  IInndduussttrryy  44..00  rroolleess  iinn  PPSSMM    
In the Delphi study, the assumed level of adoption of these roles was analysed, and the 
experts assessed the timeframe in which organisations were likely to adopt the 
described roles. The starting point was the date of the study, going on to consider 
possible adoption over the next 5, 15, and 25 years based on a metric scale of 0%-100% 
(see Figure 17). This Delphi study's research objective was to identify the future PSM 
roles that are needed in an Industry 4.0 environment, but the experts noted that 
multiple roles already have a high adoption rate within the industry (i.e., between 20% 
and 40% have already adopted these roles currently). This outcome was not expected 
and could be explained by the sample selection criteria.  The composition of the Delphi 
study's panel meant that those experts already had extensive HRM knowledge in a PSM 
context, fully understood the skills and competencies required by PSM practitioners, and 
were cognizant of digitalisation and Industry 4.0. In addition, multiple experts were from 
larger organisations with correspondingly advanced PSM practices.  
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is particularly needed during the first phase of supplier integration when the link 
between the supplier and buyer is created. Implementing this role results in higher data 
accuracy (Viale and Zouari, 2020; Lamba and Singh, 2017) and data transparency 
(Lorentz et al., 2021; Karnik et al., 2022). In a smart supply chain, advanced systems can 
run autonomously, which requires a flawless connection between stakeholders (Ivanov 
et al., 2016). The Delphi experts made clear that these connections are most likely 
established for: ‘supply chain data in high volumes production’, where: ‘setting up digital 
interface is an IT job and ensuring all interfaces fit well, is purchasing responsibility’ 
(Expert 8).  

The next PSM role illustrates a focus on process automation, in which the process 
automation manager works at the interface between PSM and IT and is responsible for 
implementing and the operational running of robotic process automation (RPA) tasks in 
PSM. In PSM processes, an automated process can perform many operational tasks, 
including the ordering and payment of deliveries (Flechsig et al., 2021). Therefore, 
implementing process automation will allow PSM professionals to work smarter and 
focus on value-adding activities (Fantini et al., 2020), such as innovation sourcing 
(Johnsen et al., 2022). The experts discussed the focus and name of this role in greater 
detail. According to Expert 10, the role's importance becomes clear since: ‘having one 
person responsible for end-to-end processes is a clear benefit in automation projects.’ 
When looking at the tasks in this PSM role, Expert 21 explained that the: ‘process 
automation manager, RPA manager, in agreement with the purchasing and PSM 
departments, has to set up many big changes in the well-established process of 
administrative routines.’ Later technological developments in Industry 4.0 towards 
autonomous systems mean that a wider range of activities can be automated and run 
without human intervention. A best practice example in PSM activities is smart 
contracts, which use blockchain technology to manage the process from identifying 
demand up to the final payment of orders (Wang et al., 2019).  

A system innovation scout is needed to identify and implement new technologies in 
PSM. The functionalities of past e-procurement systems that focused on the operational 
ordering of goods and services (Johnson et al., 2007) are complemented and replaced 
by new functionalities based on improvements in information, communication, and 
connectivity technologies (Bharadwaj et al., 2013; Kauppi et al., 2013). This 
sophisticated technology reduces human involvement and enables smart supply chain 
management (Son et al., 2021; Frederico et al., 2019). The system innovation scout’s 
responsibilities are split between discovering new technologies and evaluating the 
impact of innovation on the organisation, which could significantly shape the future of 
PSM. Studies such as Kopyto et al. (2020) present the benefits of implementing the 
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technology in the supply chain, but professionals lack insights into how to move forward 
with their implementation activities. PSM development towards Industry 4.0 and the 
various smart domains can be seen as a step-by-step approach in which incremental 
changes, such as the implementation of new technologies, are realised. Expert 43 points 
out that: ‘to ensure system up-to-dateness from a purchasing point of view,’ this PSM 
role is vital because: ‘the IT department is often focused on sales software.’ Taking a 
more strategic and organisationally mature approach will include implementing the role 
in the PSM department, identifying its needs, formulating requirements, and scouting 
suitable technologies. 

The last role addressed in the Delphi study is the chief happiness officer who is 
responsible for change management during system automatisation and the ongoing 
catering to human needs in a digitised working environment. Based on the research 
objective, to explore future roles in PSM in an Industry 4.0 era, a person responsible for 
these human needs during the change process may be justified. However, based on the 
low consensus value of 37.40% and low stability of 19.30%, this role is seemingly less 
warranted in PSM. The experts did not agree on the name and role definition, selecting 
different names  for example, chief happiness officer, employee wellbeing officer, and 
chief wealth officer reflected the lack of group consensus. Given these factors, the role 
was excluded from further analysis. 

  

55..44..22.. AAsssseessssiinngg  tthhee  aaddooppttiioonn  lleevveell  ooff  IInndduussttrryy  44..00  rroolleess  iinn  PPSSMM    
In the Delphi study, the assumed level of adoption of these roles was analysed, and the 
experts assessed the timeframe in which organisations were likely to adopt the 
described roles. The starting point was the date of the study, going on to consider 
possible adoption over the next 5, 15, and 25 years based on a metric scale of 0%-100% 
(see Figure 17). This Delphi study's research objective was to identify the future PSM 
roles that are needed in an Industry 4.0 environment, but the experts noted that 
multiple roles already have a high adoption rate within the industry (i.e., between 20% 
and 40% have already adopted these roles currently). This outcome was not expected 
and could be explained by the sample selection criteria.  The composition of the Delphi 
study's panel meant that those experts already had extensive HRM knowledge in a PSM 
context, fully understood the skills and competencies required by PSM practitioners, and 
were cognizant of digitalisation and Industry 4.0. In addition, multiple experts were from 
larger organisations with correspondingly advanced PSM practices.  
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Figure 17 – Graphical illustration of the adoption of future professional roles in PSM 

The expert panel's assessment clearly shows that the roles of data analyst, master 
data manager, and process automation manager will dominate the future of PSM and 
will be widely implemented in the coming years. When it comes to implementation, the 
roles of data analyst and master data manager are difficult to separate because they 
directly complement each other. Both roles are fundamental in supporting smart 
working in the PSM domain because they enable improved decision making using 
technology (Segura et al., 2020; Meindl et al., 2021). A rapid increase in the relevance of 
the role of the process automation manager is expected in the next five years, as related 
technologies become more readily available in the market and offer the possibility of 
greater added value. The work of Flechsig et al. (2021) has shown how process 
automation technology, such as RPA, can automate much of the ordering and payment 
process, which will soon change the tasks of PSM professionals. The introduction of the 
system innovation scout reflects the heightened organisational significance of PSM and 
its strategic impact. The implementation of technology in PSM is a continuous process, 
beginning with e-procurement systems (Hawking et al., 2004), continuing with advanced 
system support in the supply chain (Kauppi et al., 2013), and moving on to the benefits 
of innovative technology, such as blockchain and artificial intelligence (Frederico et al., 
2019; Schulze-Horn et al., 2020). A similar timescale is also expected for the supplier 
onboarding manager because not every organisation can fully and actively shape its 
supplier interface due to its resource availability. To achieve a smart supply chain, the 
active role of the supplier onboarding manager is needed to more effectively shape 
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upstream supply relationships (Meindl et al., 2021). The role of the legislation specialist, 
although having specific PSM aspects, may be implemented as a shared resource across 
an organisation. This role is needed over the next decade to address ethical, privacy, and 
security issues in the smart supply chain context (Ogbuke et al., 2022). As discussed 
previously, according to the experts, the chief happiness officer is not seen as a 
necessary or viable future role in PSM.  

 

55..44..33.. TThhee  eexxppeecctteedd  iimmppaacctt  ooff  ffuuttuurree  rroolleess  oonn  PPSSMM    
Following the approach of Kopyto et al. (2020), the mean impact and mean probability 
of existence for each role were assessed to evaluate its relevance for the PSM field (see 
Figure 18). The experts were asked to assess the impact of each role on PSM, based on 
a 5-point Likert scale, and the expected probability of occurrence, based on a metric 
scale of 0%-100%. The results show two clusters of roles, with a ‘possible roles’ cluster 
showing those that are likely to exist in the future and have a moderate impact on PSM 
and ‘probable roles’ that are very likely to exist in the future and have a major impact 
on PSM. 

 

 

Figure 18 – Graphical illustration of the adoption of future professional roles in PSM 
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Figure 17 – Graphical illustration of the adoption of future professional roles in PSM 
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upstream supply relationships (Meindl et al., 2021). The role of the legislation specialist, 
although having specific PSM aspects, may be implemented as a shared resource across 
an organisation. This role is needed over the next decade to address ethical, privacy, and 
security issues in the smart supply chain context (Ogbuke et al., 2022). As discussed 
previously, according to the experts, the chief happiness officer is not seen as a 
necessary or viable future role in PSM.  
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Following the approach of Kopyto et al. (2020), the mean impact and mean probability 
of existence for each role were assessed to evaluate its relevance for the PSM field (see 
Figure 18). The experts were asked to assess the impact of each role on PSM, based on 
a 5-point Likert scale, and the expected probability of occurrence, based on a metric 
scale of 0%-100%. The results show two clusters of roles, with a ‘possible roles’ cluster 
showing those that are likely to exist in the future and have a moderate impact on PSM 
and ‘probable roles’ that are very likely to exist in the future and have a major impact 
on PSM. 
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opportunities for harnessing big data technologies and processes mean that the role of 
the data analyst has the highest impact and probability. Data analytics is used in the PSM 
field to evaluate suppliers or their supply offers (Schiele and Torn, 2020). The second 
most probable role is the master data manager who will provide the overarching support 
and impetus for these data analysis activities. Due to advanced sensor technology, the 
increasing amount and availability of historical data and systems that screen current 
market data mean that processing, storing, and securing data become increasingly 
important (Oussous et al., 2018). The role of the process automation manager with its 
significant impact on PSM activities is very likely to be needed, given that many tasks 
can already be automated. Implementing RPA for repetitive tasks can enhance 
operational efficiency, quality improvement, and cost savings (Flechsig et al., 2021).  

The less likely but still possible roles in future PSM include the supplier onboarding 
manager, system innovation scout, and legislation specialist. To shape the future buyer–
supplier interface utilising technology to facilitate communication, the supplier 
onboarding manager is likely to exist and exert an impact in the field. In the future, a 
faultless and seamless connection between the buyer and supplier is required to 
facilitate a smart supply chain (Frederico et al., 2019). The role of the system innovation 
scout is required in the short term since this role shapes and, therefore, impacts the 
future of PSM by identifying and implementing new systems in PSM on which later 
process changes will depend. Finally, the legislation specialist will ensure that future 
processes comply with relevant regulations. The use of such systems will heighten the 
need for blockchain technology, in which many operational activities could be replaced 
by, for example, smart contracts (Wang et al., 2019). 

 

5.5.  Discussion: Six future purchasing roles in expediting Industry 4.0 implementation  
55..55..11.. TThheeoorreettiiccaall  iimmpplliiccaattiioonnss::  BBeenneeffiittiinngg  ffrroomm  IInndduussttrryy  44..00  tthhrroouugghh  nneeww  jjoobb  rroolleess      
The starting point of this research was to support the implementation of Industry 4.0 
technologies by identifying future PSM professional roles. However, many of these 
technological developments are neither field nor function specific and, therefore, allow 
for a generalisation of the results beyond the PSM context. In addition to its PSM 
contribution, this research also contributes to human capital theory and the domain of 
HRM within the paradigm of Industry 4.0.  

Recent literature highlights the significant implications of technological 
developments for businesses, society, and people (Schiele et al., 2022a; Culot et al., 
2020). Over the last decade, research has assessed the implications of new technologies 
on the manufacturing and product domain, and the impact of technologies, such as 
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additive manufacturing, on the layout of production processes and the finished product. 
Therefore, in the wider smart context, the two concepts of smart manufacturing and 
smart products and services have received significant attention (Meindl et al., 2021; 
Haleem and Javaid, 2019). In addition, studies have assessed the impact of new 
technologies, such as cloud services and blockchain technology, on the network of 
stakeholders in the product’s value chain. This has resulted in advanced practices in 
supply chain management, coining the term smart supply chain management, in which 
organisations use technology to facilitate closer business network collaborations 
(Frederico et al., 2019; Pagani and Pardo, 2017). Therefore, a reshaping of a firm’s 
external and internal environment can be envisaged, in which workers take on new tasks 
and responsibilities in a changing working environment (Romero et al., 2020). In the 
manufacturing environment and supporting activities, such as PSM, professionals 
become technology-enhanced workers who utilise technology to support related 
company activities, resulting in smart working within various firm functions (Segura et 
al., 2020; Frank et al., 2019a). However, the literature on smart working, especially in a 
non-production-related context, is a less-explored dimension warranting further 
attention. This trend of labour inputs into routine manual and routine cognitive tasks, 
leading towards increased engagement in non-routine cognitive tasks, will continue with 
the advent of increased computerisation (Autor et al., 2003). Therefore, in Industry 4.0, 
the alteration of worker profiles is expected, requiring new job roles or job profiles in 
which employees manage and engage with these new technologies (Shet and Pereira, 
2021; Liboni et al., 2019). Ultimately, the impact of Industry 4.0 and smart working 
requires different educational approaches and content (Benešová and Tupa, 2017; Prinz 
et al., 2016).  

This study supports Industry 4.0 technology implementation by identifying and 
defining novel future PSM smart working roles as technology-enhanced workers. The 
results show that technological advancement will shape the future industry paradigm 
and, based on the breadth of identified roles and implications, it confirms that Industry 
4.0 is not defined by one single technology (Frank et al., 2019b; Chiarello et al., 2021). 
Therefore, the chapter’s contribution is to offer a new level of analysis in the future-
oriented PSM skills, capabilities, and competencies literature, extending the work of Bals 
et al. (2019) on PSM roles that are impacted by Industry 4.0 technology implementation. 
It complements research, such as the five profiles of effective buyers identified in Faes 
et al. (2001), the job profile research of Mulder et al. (2005), and the roles in PSM 
developed by Schiele (2019). As a further contribution, the study uses smart working 
and smart supply chain concepts to position these roles within a more technologically 
focused context.  
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opportunities for harnessing big data technologies and processes mean that the role of 
the data analyst has the highest impact and probability. Data analytics is used in the PSM 
field to evaluate suppliers or their supply offers (Schiele and Torn, 2020). The second 
most probable role is the master data manager who will provide the overarching support 
and impetus for these data analysis activities. Due to advanced sensor technology, the 
increasing amount and availability of historical data and systems that screen current 
market data mean that processing, storing, and securing data become increasingly 
important (Oussous et al., 2018). The role of the process automation manager with its 
significant impact on PSM activities is very likely to be needed, given that many tasks 
can already be automated. Implementing RPA for repetitive tasks can enhance 
operational efficiency, quality improvement, and cost savings (Flechsig et al., 2021).  

The less likely but still possible roles in future PSM include the supplier onboarding 
manager, system innovation scout, and legislation specialist. To shape the future buyer–
supplier interface utilising technology to facilitate communication, the supplier 
onboarding manager is likely to exist and exert an impact in the field. In the future, a 
faultless and seamless connection between the buyer and supplier is required to 
facilitate a smart supply chain (Frederico et al., 2019). The role of the system innovation 
scout is required in the short term since this role shapes and, therefore, impacts the 
future of PSM by identifying and implementing new systems in PSM on which later 
process changes will depend. Finally, the legislation specialist will ensure that future 
processes comply with relevant regulations. The use of such systems will heighten the 
need for blockchain technology, in which many operational activities could be replaced 
by, for example, smart contracts (Wang et al., 2019). 

 

5.5.  Discussion: Six future purchasing roles in expediting Industry 4.0 implementation  
55..55..11.. TThheeoorreettiiccaall  iimmpplliiccaattiioonnss::  BBeenneeffiittiinngg  ffrroomm  IInndduussttrryy  44..00  tthhrroouugghh  nneeww  jjoobb  rroolleess      
The starting point of this research was to support the implementation of Industry 4.0 
technologies by identifying future PSM professional roles. However, many of these 
technological developments are neither field nor function specific and, therefore, allow 
for a generalisation of the results beyond the PSM context. In addition to its PSM 
contribution, this research also contributes to human capital theory and the domain of 
HRM within the paradigm of Industry 4.0.  

Recent literature highlights the significant implications of technological 
developments for businesses, society, and people (Schiele et al., 2022a; Culot et al., 
2020). Over the last decade, research has assessed the implications of new technologies 
on the manufacturing and product domain, and the impact of technologies, such as 
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additive manufacturing, on the layout of production processes and the finished product. 
Therefore, in the wider smart context, the two concepts of smart manufacturing and 
smart products and services have received significant attention (Meindl et al., 2021; 
Haleem and Javaid, 2019). In addition, studies have assessed the impact of new 
technologies, such as cloud services and blockchain technology, on the network of 
stakeholders in the product’s value chain. This has resulted in advanced practices in 
supply chain management, coining the term smart supply chain management, in which 
organisations use technology to facilitate closer business network collaborations 
(Frederico et al., 2019; Pagani and Pardo, 2017). Therefore, a reshaping of a firm’s 
external and internal environment can be envisaged, in which workers take on new tasks 
and responsibilities in a changing working environment (Romero et al., 2020). In the 
manufacturing environment and supporting activities, such as PSM, professionals 
become technology-enhanced workers who utilise technology to support related 
company activities, resulting in smart working within various firm functions (Segura et 
al., 2020; Frank et al., 2019a). However, the literature on smart working, especially in a 
non-production-related context, is a less-explored dimension warranting further 
attention. This trend of labour inputs into routine manual and routine cognitive tasks, 
leading towards increased engagement in non-routine cognitive tasks, will continue with 
the advent of increased computerisation (Autor et al., 2003). Therefore, in Industry 4.0, 
the alteration of worker profiles is expected, requiring new job roles or job profiles in 
which employees manage and engage with these new technologies (Shet and Pereira, 
2021; Liboni et al., 2019). Ultimately, the impact of Industry 4.0 and smart working 
requires different educational approaches and content (Benešová and Tupa, 2017; Prinz 
et al., 2016).  

This study supports Industry 4.0 technology implementation by identifying and 
defining novel future PSM smart working roles as technology-enhanced workers. The 
results show that technological advancement will shape the future industry paradigm 
and, based on the breadth of identified roles and implications, it confirms that Industry 
4.0 is not defined by one single technology (Frank et al., 2019b; Chiarello et al., 2021). 
Therefore, the chapter’s contribution is to offer a new level of analysis in the future-
oriented PSM skills, capabilities, and competencies literature, extending the work of Bals 
et al. (2019) on PSM roles that are impacted by Industry 4.0 technology implementation. 
It complements research, such as the five profiles of effective buyers identified in Faes 
et al. (2001), the job profile research of Mulder et al. (2005), and the roles in PSM 
developed by Schiele (2019). As a further contribution, the study uses smart working 
and smart supply chain concepts to position these roles within a more technologically 
focused context.  
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The identified roles link directly to key technologies in future PSM. The data analyst 
and master data management roles relate to the increasing amount and value of data 
in PSM, resulting in big data analytics (Chen et al., 2015; Kache and Seuring, 2017). In 
Industry 4.0, the data analyst will use artificial intelligence to improve decision making 
and sourcing strategies (Baryannis et al., 2019; Toorajipour et al., 2021) and support the 
design and execution of negotiation activities (Schulze-Horn et al., 2020). In 
collaboration with the supplier onboarding manager, the automation manager is 
responsible for automating processes in the buyer–supplier interface through which 
short-term benefits to operational efficiency, quality improvement, and cost savings are 
expected based on RPA (Flechsig et al., 2021). In Industry 4.0, blockchain technology can 
potentially revolutionise processes, creating a fully transparent supply chain by 
recording the unchangeable history of transactions and reducing information 
asymmetries  (Kouhizadeh et al., 2021; Karnik et al., 2022; Frederico et al., 2019). In PSM, 
blockchain technology is expected to facilitate payment processes and address 
sustainability issues and innovation (Treiblmaier, 2018; Benzidia et al., 2021b). In these 
activities, the role of the legislation specialist is needed to ensure that future PSM 
processes and sourcing projects comply with any relevant laws and regulations (Ogbuke 
et al., 2022). Moreover, in relation to contractual management, using blockchain 
technology means that many operational activities could be substituted by smart 
contracts (Chang et al., 2019; Zhang et al., 2018). The system innovation scout is 
responsible for identifying and implementing technologies to support technology 
implementation in PSM. Who takes responsibility for how future technologies shape the 
PSM environment remains to be seen. Ulrich et al. (2013) show that an increased focus 
on talent and human capital is needed for future education, training, and recruitment 
to meet the requirements of different roles. 

Applying the concept of smart working, it is clear that the roles identified are not 
PSM specific. Xu et al. (2018) show that Industry 4.0 increases the number of diverse 
career paths, justifying emerging roles within other disciplines. This relationship 
between technology and new job roles is illustrated by Malandri et al. (2021) who 
describe emerging field-specific occupations in information and communications 
technology. For example, the data analyst or process automation role may also exist in 
the customer interface of a firm, where sales and market data will be analysed, in HRM 
(Ulrich et al., 2013), or in supply chain management (Liboni et al., 2019).   

55..55..22.. MMaannaaggeerriiaall  iimmpplliiccaattiioonnss::  MMaannaaggeerrss  bbeenneeffiitt  ffrroomm  iiddeennttiiffiieedd  rroolleess  
In a rapidly evolving technological landscape driven by digitalisation, connectivity, 
cyber–physical systems, and automation, Industry 4.0 carries implications for business, 
society, and people. Organisations are expected to benefit from recently introduced 
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technologies by improving business processes and practices to increase their 
operational efficiency and competitive advantage. However, organisations need to 
understand the implications. They require guidelines on future developments to keep 
pace with rapid technology developments and automation. The results presented in this 
research provide opportunities for standardizing managerial behaviour by assigning 
specific professional roles that support technology implementation. These roles help 
managers implement technologies by focusing employees on specific tasks and 
responsibilities and the skills required to perform them. As developments in Industry 4.0 
are incremental, a similar approach can be adopted when implementing the different 
roles identified in this research. In combination with the findings of Jones (2013) and 
Schiele and Torn (2020), these PSM roles can be implemented systematically to increase 
PSM maturity. Starting with PSM roles via a ‘bottom-up’ approach can create the 
foundations for the effective implementation of maturing and emerging technologies in 
PSM. This is critical because its implementation depends on organisational 
characteristics, such as the degree of process digitalisation.  

For larger organisations, higher levels of employee specialisation are possible 
because a single employee can take responsibility for one specific PSM role. In smaller 
organisations, it is more likely that one employee will need to adopt multiple roles. 
Therefore, for educators and HRM in PSM, this role perspective is more valuable than 
analysing specific skills, given that each role requires a specific set of skills to allow 
employees to fulfil their tasks. Since past research has focused on identifying roles 
according to PSM objectives or specialisation (Schiele, 2019; Faes et al., 2001), new roles 
need to be added, and existing roles may change due to technology implementation. 
Some existing roles could become redundant, and others witness changes in their 
responsibilities and required skill sets. For educators, the challenge lies in equipping the 
current workforce and future PSM students with the necessary skills in Industry 4.0, and 
suitable methods need to be found to keep up with these rapidly changing requirements 
(Liboni et al., 2019). HRM in organisations will need to identify the roles required by their 
organisations, allocate employees accordingly, and provide tailored training plans to 
meet the skill requirements of such roles.   

 

5.6. Conclusion, limitations, and future research 
This chapter makes two main contributions: i) it explores the four smarts of Industry 4.0, 
and ii) it investigates how PSM roles can enable Industry 4.0 technology implementation. 
These considerations are reflected in the research question: What new professional 
roles in PSM emerge in an Industry 4.0 context? The research results show that six 
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The identified roles link directly to key technologies in future PSM. The data analyst 
and master data management roles relate to the increasing amount and value of data 
in PSM, resulting in big data analytics (Chen et al., 2015; Kache and Seuring, 2017). In 
Industry 4.0, the data analyst will use artificial intelligence to improve decision making 
and sourcing strategies (Baryannis et al., 2019; Toorajipour et al., 2021) and support the 
design and execution of negotiation activities (Schulze-Horn et al., 2020). In 
collaboration with the supplier onboarding manager, the automation manager is 
responsible for automating processes in the buyer–supplier interface through which 
short-term benefits to operational efficiency, quality improvement, and cost savings are 
expected based on RPA (Flechsig et al., 2021). In Industry 4.0, blockchain technology can 
potentially revolutionise processes, creating a fully transparent supply chain by 
recording the unchangeable history of transactions and reducing information 
asymmetries  (Kouhizadeh et al., 2021; Karnik et al., 2022; Frederico et al., 2019). In PSM, 
blockchain technology is expected to facilitate payment processes and address 
sustainability issues and innovation (Treiblmaier, 2018; Benzidia et al., 2021b). In these 
activities, the role of the legislation specialist is needed to ensure that future PSM 
processes and sourcing projects comply with any relevant laws and regulations (Ogbuke 
et al., 2022). Moreover, in relation to contractual management, using blockchain 
technology means that many operational activities could be substituted by smart 
contracts (Chang et al., 2019; Zhang et al., 2018). The system innovation scout is 
responsible for identifying and implementing technologies to support technology 
implementation in PSM. Who takes responsibility for how future technologies shape the 
PSM environment remains to be seen. Ulrich et al. (2013) show that an increased focus 
on talent and human capital is needed for future education, training, and recruitment 
to meet the requirements of different roles. 

Applying the concept of smart working, it is clear that the roles identified are not 
PSM specific. Xu et al. (2018) show that Industry 4.0 increases the number of diverse 
career paths, justifying emerging roles within other disciplines. This relationship 
between technology and new job roles is illustrated by Malandri et al. (2021) who 
describe emerging field-specific occupations in information and communications 
technology. For example, the data analyst or process automation role may also exist in 
the customer interface of a firm, where sales and market data will be analysed, in HRM 
(Ulrich et al., 2013), or in supply chain management (Liboni et al., 2019).   

55..55..22.. MMaannaaggeerriiaall  iimmpplliiccaattiioonnss::  MMaannaaggeerrss  bbeenneeffiitt  ffrroomm  iiddeennttiiffiieedd  rroolleess  
In a rapidly evolving technological landscape driven by digitalisation, connectivity, 
cyber–physical systems, and automation, Industry 4.0 carries implications for business, 
society, and people. Organisations are expected to benefit from recently introduced 
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technologies by improving business processes and practices to increase their 
operational efficiency and competitive advantage. However, organisations need to 
understand the implications. They require guidelines on future developments to keep 
pace with rapid technology developments and automation. The results presented in this 
research provide opportunities for standardizing managerial behaviour by assigning 
specific professional roles that support technology implementation. These roles help 
managers implement technologies by focusing employees on specific tasks and 
responsibilities and the skills required to perform them. As developments in Industry 4.0 
are incremental, a similar approach can be adopted when implementing the different 
roles identified in this research. In combination with the findings of Jones (2013) and 
Schiele and Torn (2020), these PSM roles can be implemented systematically to increase 
PSM maturity. Starting with PSM roles via a ‘bottom-up’ approach can create the 
foundations for the effective implementation of maturing and emerging technologies in 
PSM. This is critical because its implementation depends on organisational 
characteristics, such as the degree of process digitalisation.  

For larger organisations, higher levels of employee specialisation are possible 
because a single employee can take responsibility for one specific PSM role. In smaller 
organisations, it is more likely that one employee will need to adopt multiple roles. 
Therefore, for educators and HRM in PSM, this role perspective is more valuable than 
analysing specific skills, given that each role requires a specific set of skills to allow 
employees to fulfil their tasks. Since past research has focused on identifying roles 
according to PSM objectives or specialisation (Schiele, 2019; Faes et al., 2001), new roles 
need to be added, and existing roles may change due to technology implementation. 
Some existing roles could become redundant, and others witness changes in their 
responsibilities and required skill sets. For educators, the challenge lies in equipping the 
current workforce and future PSM students with the necessary skills in Industry 4.0, and 
suitable methods need to be found to keep up with these rapidly changing requirements 
(Liboni et al., 2019). HRM in organisations will need to identify the roles required by their 
organisations, allocate employees accordingly, and provide tailored training plans to 
meet the skill requirements of such roles.   

 

5.6. Conclusion, limitations, and future research 
This chapter makes two main contributions: i) it explores the four smarts of Industry 4.0, 
and ii) it investigates how PSM roles can enable Industry 4.0 technology implementation. 
These considerations are reflected in the research question: What new professional 
roles in PSM emerge in an Industry 4.0 context? The research results show that six 



584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke
Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022 PDF page: 158PDF page: 158PDF page: 158PDF page: 158

Future roles in purchasing and supply management 

140 | P a g e   

5 

specific roles of the data analyst, master data manager, process automation manager, 
supplier onboarding manager, system innovation scout, and legislation specialist will be 
needed. The field of PSM has received increasing strategic attention due to its significant 
contribution to an organisation’s performance. However, the emergence of new 
technologies may mean that there will be more specialist and fewer generalist roles 
emerging as they become less relevant. Even today, PSM professionals are highly skilled 
and specialised in their tasks, and Industry 4.0 will accelerate this specialisation as new 
roles emerge and old ones change in response to technology implementation. To meet 
these requirements, specific responsibilities and skills for each role need to be compiled. 
This can be illustrated by the example of a soccer match broadcast, in which there is 
often one reporter in the role of live commentator and another acting as an analysis 
expert, with both having some common competencies in terms of soccer expertise. 
However, the competency profile of the live commentator needs to be complemented 
by rhetorical skills, while the analysis expert benefits from other analytical, statistical, 
and database skills. The same principle applies to PSM, which has evolved in recent years 
and which has not just a single type of practitioner. Depending on the size of the 
organisation and other factors, more than one role will need to be adopted. This is also 
clear in the soccer analogy: in a less important match, the commentator covers both the 
role of live commentator and analysis expert. In Industry 4.0 smart working, we can 
expect a combination of specialisation and technical support for practitioners. The data 
analyst role described in this study is performed by an expert who has the required data 
analysis skills and familiarity with the corresponding system infrastructure. The 
responsibility of the data analyst is to analyse PSM data to support PSM projects and 
strategy development. As discussed in 5.2, the added value of this role perspective for 
PSM managers and HRM is seen in the practical feasibility and smooth implementation 
of Industry 4.0 technologies. 

As within any research, this study has limitations due to the research method 
applied. The Delphi method is limited to the experts' knowledge and their judgment on 
how technologies impact the field of PSM. Since this is a future-oriented study, the 
identified role projections cannot be assumed to represent reality. However, to 
compensate for potential bias and improve the research outcomes, the expert group 
included practitioners and academics with experience in skills and competencies in PSM 
and knowledge of digitalisation and Industry 4.0 in the field. Since this Delphi study 
engaged 47 participants, some generalizability can be assumed, but future research 
should be on a larger scale – for example, a significant survey study – to improve 
generalizability. Moreover, the Delphi study is influenced by the facilitator's 
involvement because they interpret the expert’s qualitative justifications to improve 
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studies and facilitate the group in reaching consensus, which could influence the study 
results. The software tool did not include all the desired functionalities. For example, 
experts could provide written comments to other experts, so the researchers provided 
suggestions for improvement to the software developer. As the suggested role of a chief 
happiness officer in this research did not receive sufficient consensus, future research 
could investigate whether a role responsible for human needs during the process of 
change towards Industry 4.0 is a conceivable option.  

In addition to the methodology-based suggestions for future research, there are 
opportunities to research how the suggested roles could be implemented within 
organisations. A detailed set of skills is needed for each role to organise HRM in PSM 
and education (Jones, 2013; Faes et al., 2001). Bals et al. (2019) provide a foundation of 
PSM skills that could be allocated to the identified PSM roles. This will then guide how 
future and current PSM professionals can be educated and trained in specific roles, 
allowing for a higher level of specialisation (Pekkanen et al., 2020; Ulrich et al., 2013). 
Since this research focuses on the influence of new technologies on PSM roles, future 
research should address the implications of content changes in the field. For example, 
specific roles will be needed to identify product innovation and sustainability in PSM 
(Schiele, 2010; Schulze and Bals, 2020). Furthermore, the suggested roles could be 
explored in conjunction with a maturity assessment because not all roles will be 
implemented in different PSM maturity stages. Moreover, the capabilities and 
responsibilities of roles will depend on the availability of technology within a given 
organisation. For example, the data analyst role is based on internal data availability, 
which is likely to be more limited in lower maturity organisations, but more data may be 
available from external sources (e.g., suppliers). Although this research addresses the 
implications of Industry 4.0, scholars have begun to address the wider impact of the 
emergence of the next generation of Industry 4.0, or Industry 5.0 (Sigov et al., 2022). A 
detailed perspective on which future technologies will impact smart working beyond 
Industry 4.0 is a different area of research that could fruitfully be explored.  

 

5.7. References 
References can be found on page 253. 
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specific roles of the data analyst, master data manager, process automation manager, 
supplier onboarding manager, system innovation scout, and legislation specialist will be 
needed. The field of PSM has received increasing strategic attention due to its significant 
contribution to an organisation’s performance. However, the emergence of new 
technologies may mean that there will be more specialist and fewer generalist roles 
emerging as they become less relevant. Even today, PSM professionals are highly skilled 
and specialised in their tasks, and Industry 4.0 will accelerate this specialisation as new 
roles emerge and old ones change in response to technology implementation. To meet 
these requirements, specific responsibilities and skills for each role need to be compiled. 
This can be illustrated by the example of a soccer match broadcast, in which there is 
often one reporter in the role of live commentator and another acting as an analysis 
expert, with both having some common competencies in terms of soccer expertise. 
However, the competency profile of the live commentator needs to be complemented 
by rhetorical skills, while the analysis expert benefits from other analytical, statistical, 
and database skills. The same principle applies to PSM, which has evolved in recent years 
and which has not just a single type of practitioner. Depending on the size of the 
organisation and other factors, more than one role will need to be adopted. This is also 
clear in the soccer analogy: in a less important match, the commentator covers both the 
role of live commentator and analysis expert. In Industry 4.0 smart working, we can 
expect a combination of specialisation and technical support for practitioners. The data 
analyst role described in this study is performed by an expert who has the required data 
analysis skills and familiarity with the corresponding system infrastructure. The 
responsibility of the data analyst is to analyse PSM data to support PSM projects and 
strategy development. As discussed in 5.2, the added value of this role perspective for 
PSM managers and HRM is seen in the practical feasibility and smooth implementation 
of Industry 4.0 technologies. 

As within any research, this study has limitations due to the research method 
applied. The Delphi method is limited to the experts' knowledge and their judgment on 
how technologies impact the field of PSM. Since this is a future-oriented study, the 
identified role projections cannot be assumed to represent reality. However, to 
compensate for potential bias and improve the research outcomes, the expert group 
included practitioners and academics with experience in skills and competencies in PSM 
and knowledge of digitalisation and Industry 4.0 in the field. Since this Delphi study 
engaged 47 participants, some generalizability can be assumed, but future research 
should be on a larger scale – for example, a significant survey study – to improve 
generalizability. Moreover, the Delphi study is influenced by the facilitator's 
involvement because they interpret the expert’s qualitative justifications to improve 
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studies and facilitate the group in reaching consensus, which could influence the study 
results. The software tool did not include all the desired functionalities. For example, 
experts could provide written comments to other experts, so the researchers provided 
suggestions for improvement to the software developer. As the suggested role of a chief 
happiness officer in this research did not receive sufficient consensus, future research 
could investigate whether a role responsible for human needs during the process of 
change towards Industry 4.0 is a conceivable option.  

In addition to the methodology-based suggestions for future research, there are 
opportunities to research how the suggested roles could be implemented within 
organisations. A detailed set of skills is needed for each role to organise HRM in PSM 
and education (Jones, 2013; Faes et al., 2001). Bals et al. (2019) provide a foundation of 
PSM skills that could be allocated to the identified PSM roles. This will then guide how 
future and current PSM professionals can be educated and trained in specific roles, 
allowing for a higher level of specialisation (Pekkanen et al., 2020; Ulrich et al., 2013). 
Since this research focuses on the influence of new technologies on PSM roles, future 
research should address the implications of content changes in the field. For example, 
specific roles will be needed to identify product innovation and sustainability in PSM 
(Schiele, 2010; Schulze and Bals, 2020). Furthermore, the suggested roles could be 
explored in conjunction with a maturity assessment because not all roles will be 
implemented in different PSM maturity stages. Moreover, the capabilities and 
responsibilities of roles will depend on the availability of technology within a given 
organisation. For example, the data analyst role is based on internal data availability, 
which is likely to be more limited in lower maturity organisations, but more data may be 
available from external sources (e.g., suppliers). Although this research addresses the 
implications of Industry 4.0, scholars have begun to address the wider impact of the 
emergence of the next generation of Industry 4.0, or Industry 5.0 (Sigov et al., 2022). A 
detailed perspective on which future technologies will impact smart working beyond 
Industry 4.0 is a different area of research that could fruitfully be explored.  
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66..  DDEEFFIINNIINNGG  FFUUTTUURREE  SSKKIILLLLSS  IINN  PPSSMM  AASS  AA  MMIICCRROOFFOOUUNNDDAATTIIOONN  FFOORR  DDIIGGIITTAALL  
TTRRAANNSSFFOORRMMAATTIIOONN  

 

 

In the previous chapter, the future roles in PSM have been identified and assessed.  
Chapter 6 studies the future skills in PSM. Later, the results of chapters 5 and 6 need to 
be conflated to construct the technology-enhanced PSM 4.0 roles, which consist of the 
responsibilities of the purchasing professionals and the related skill requirements. In the 
following segment, the Delphi study with 45 experts addressing future skills in PSM will 
be described. This provides answers to the fifth sub-question of this dissertation: What 
skills are needed as microfoundations to enable Industry 4.0 in PSM? The chapter is 
written as a separate paper. The contributions to the dissertation are listed at the end 
of the dissertation. 

 

 

 

 

 

 

 

 

At time of print, the main part of this chapter in preparation for submission to an 
international scientific journal. The authors are V. Delke, H. Schiele, W. Buchholz, and K. 
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Abstract 

This article addresses the booming phenomenon of digitalisation by examining the skills 
needed in purchasing and supply management. Currently, the business environment is 
undergoing significant changes due to the fourth industrial revolution, Industry 4.0. 
Therefore, by taking a microfoundation perspective, the future skill requirements that 
are needed to leverage the potential of technologies must be identified. A multi-method 
approach consisting of a systematic literature review, three exploratory world café 
studies, and a Delphi method was used. To define and assess future purchasing skills, a 
real-time Delphi study with 45 experts was conducted. Ultimately, nine future PSM skills 
were identified and assessed. Furthermore, an overlooked phenomenon is unveiled, 
showing that reliance on technology skills alone is insufficient. To succeed in digital 
transformation in a supply chain context, firms require employees to possess 
technology-oriented skills. However, they will only be successfully in seizing the 
opportunities on offer if they combine these with enhanced relationship management 
and strategic thinking skills. Based on this research’s results, practitioners can prepare 
their digitalisation strategies and begin to develop their members' skill base 
sequentially. Furthermore, education providers, industry associates, and business 
organisations can use the research’s outcomes to design educational and training 
programmes. Given the highly dynamic business environment and recent supply 
management challenges, the forecasting methodology benefits from a comprehensive 
multi-method study approach.   
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6.1.  Introduction: Employees’ skills as an enabling foundation for digital 
transformation 
In the transformative environment of the move towards greater digitalisation, 
organisations have increasingly understood the need to shape a digital transformation 
strategy (Li, 2020). Digital transformation is propelled by the promising benefits of 
recently developed and emerging Industry 4.0 technologies, including blockchain, big 
data analytics, artificial intelligence, the Internet of things, and robotic process 
automation (Schiele et al., 2022a; Bresciani et al., 2021; Sousa and Rocha, 2019). Their 
benefits include greater efficiency in operations, a competitive advantage, and superior 
economic gains (CAPS, 2021; Flechsig et al., 2021; Kache and Seuring, 2017). However, 
to harvest the full potential of the digital transformation, organisations need to prepare 
a digitalisation strategy that will guide them through the entire transformation journey 
(Yeow et al., 2018; Hess et al., 2016). A fundamental enabling element in this journey is 
the development of new skills and competencies that humans require to successfully 
operate in a digital business environment (Bresciani et al., 2021; Schiele and Torn, 2020; 
Prajogo and Sohal, 2013). Thus, from a microfoundation perspective, digitalisation starts 
with acquiring the digital skills of the future (Eisenhardt et al., 2010; Barney and Felin, 
2013).  

The literature on digitalisation is diverse, featuring a variety of topics with the 
number of publications increasing exponentially over the last decade (Hess et al., 2016; 
Scuotto et al., 2017; Schiele et al., 2022a). Increasing digitalisation in the stakeholder 
interface leads to substantial benefits in the supply chain from pioneering Industry 4.0 
applications (Benzidia et al., 2021b; Yang et al., 2021; Chang et al., 2019). Likewise, 
purchasing and supply management (PSM) benefits significantly from the booming 
digitalisation due to, for example, the increasing opportunities for data analytics and 
artificial intelligence (Wehrle et al., 2021; Schiele and Torn, 2020; Schulze-Horn et al., 
2020). Therefore, the PSM field displays how digitalisation impacts a profession built on 
the skills and capabilities of the individual.  

In past years, the purchasing profession has developed into a strategic function, 
utilising company resources to increase firm performance (Kauffman, 2002; Tassabehji 
and Moorhouse, 2008). It has evolved in a human-centric direction, meaning that the 
human capital input is of strategic importance to firms (Hohenstein et al., 2014a; Bals et 
al., 2019). Due to the importance of this human aspect, the contributions of PSM to a 
firm's effectiveness are held to be dependent primarily on individual PSM professional 
‘skills’ (Knight et al., 2014; Tassabehji and Moorhouse, 2008; Giunipero and Pearcy, 
2000). Well-educated purchasing professional specialists can boost companies' 
performance (Bals et al., 2019; Nair et al., 2015). Scholars have introduced various skills 
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models and allocated specific skill sets to the purchasing tasks (Eltantawy et al., 2009; 
Stek and Schiele, 2021; Bals et al., 2019). However, these specific skills are not fixed and 
can change according to the professionals' business and working environment. 

In the operations management field, Giunipero et al. (2006) present an excellent 
study that conflates the evolution of supply management and changing skill 
requirements. Yet, the changing skills from the technologies introduced have been 
scarcely researched, even though skills in purchasing change according to maturing and 
emerging technologies. Various scholars address the introduction of technology as a 
new industry paradigm called Industry 4.0 (Schiele and Torn, 2020). In this scenario, new 
skills in PSM are needed. Serving as the basis for this research, Bals et al. (2019) provide 
an in-depth literature review combined with expert interviews on purchasing 
competencies and identify new PSM skills. However, this work considers multiple 
perspectives and briefly defines these skills. Our research aims to provide a detailed 
definition and assessment of digital transformation skills in PSM, leading to an Industry 
4.0 future. Moreover, this research seeks to understand the conceptional foundation of 
changing skills due to technological, relational, and strategic factors, addressing inter-
firm relations as the core of operations management research.  Thus, this research seeks 
to answer the research question:  

• RQ: What skills are needed to enable digital transformation, focusing on 
purchasing and supply management? 

 

Our research contributes to the digital transformation literature by taking a 
particular micro-perspective dedicated to individual rather than general corporate skills. 
It contributes to the purchasing literature by specifying the particular set of skills needed 
in this domain. It complements the emerging literature on purchasing skills, which has 
identified the skill set that is currently successful, with a future-looking dynamic 
component directed at preparing firms for the next steps in digital transformation. 
Moreover, while previous research in Industry 4.0 implementation has often relied on a 
deductive approach, this research is based on a large empirical sample of experts. In 
terms of results, not only nine particular PSM skills are identified but a phenomenon 
that has been largely overlooked is unveiled. Rather than relying only on technology 
skills, digital transformation strongly emphasises the need to acquire further 
relationship and strategic skills. Digital transformation should not be seen as an isolated 
phenomenon and certainly, from a skills perspective, it requires a holistic view and 
training in operations management. 

In terms of our research approach, after presenting the current state of the research 
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literature, we describe the multi-methods research conducted and the internet-based 
real-time Delphi study that resulted. These projections have been developed from a 
systematic literature study and three exploratory world cafés with 29 participants. 
Finally, 45 experts were involved in the Delphi study. Next, the study results are 
described, which generated a list of nine future skills that have been defined and 
assessed according to desirability, impact, and level of adoption. The paper closes with 
a discussion of the implications of the results from a thermotical and managerial 
perspective, and a detailing of suggestions for further research.  

 

6.2.  Theoretical background: Digital technologies shaping skill requirements 
66..22..11.. DDiiggiittaall  ttrraannssffoorrmmaattiioonn  iinn  PPSSMM  iiss  bbaasseedd  oonn  mmaattuurriinngg  aanndd  eemmeerrggiinngg  tteecchhnnoollooggiieess    
Digitalisation is one of the most discussed topics by practitioners and scholars, especially 
in the field of Industry 4.0 (Yang et al., 2021; Ritter and Pedersen, 2020; Choi et al., 
2018). Digitalisation refers to utilising technology in business practices, and Industry 4.0 
addresses a future industry paradigm concerned with the technological impact on 
businesses, society, and individuals (Caputo et al., 2021; Ritter and Pedersen, 2020; 
Schiele et al., 2022a). In operations management, the implications of digitalisation for 
inter-organisational relations have received particular attention, where characteristics 
of the supply chain are subject to radical change (Lorentz et al., 2021; Holmström et al., 
2019; Son et al., 2021). Thus, scholars have increasingly addressed the changing strategic 
supplier relationships resulting in an expanding number of publications in the 
purchasing domain (Lorentz et al., 2021; Schiele and Torn, 2020; Srai and Lorentz, 2019). 
Scholars have identified various technologies that influence the PSM domain, with 
recently emerging and maturing technologies exerting an influence on operational and 
strategic purchasing (Deloitte, 2013).  

Maturing technologies – for example, e-procurement systems – support the 
operational ordering of goods and services (Johnson et al., 2007). New functionalities 
are available based on improvements in information, communication, and connectivity 
technologies (Bharadwaj et al., 2013). Thus, sophisticated technology support reduces 
the need for human interaction (Hawking et al., 2004; Son et al., 2021). With increased 
connectivity, cyber–physical systems are formed, related to Industry 4.0. Sensors and 
actuators enable the direct identification of demand in warehousing, reducing 
information asymmetry for PSM (Monostori, 2014). Advanced software systems in the 
sourcing process – also known as e-sourcing solutions – support the identification of an 
extensive list of suppliers. These systems provide insights into past contracts and 
requests for quotations (RFQs), resulting in large amounts of historical data (Schiele and 
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Torn, 2020; Kauppi et al., 2013). Furthermore, information technologies in purchasing 
gather market data that enhances the availability of real-time data (Zhong et al., 2016; 
Hallikas et al., 2021). Based on the increasing implementation of technologies in the 
buyer–supplier interface, the amount of data in the domain increases, resulting in 
greater data accuracy (Viale and Zouari, 2020; Lamba and Singh, 2017) and data 
transparency (Lorentz et al., 2021; Gottge et al., 2020; Zeisel, 2020). Therefore, the 
available data facilitates big data analytics in PSM (Choi et al., 2018). 

Based on cloud technology, the supplier and the buyer share a platform that provides 
both stakeholders with access to real-time data, allowing for predictive analytics in the 
supply chain to, for example, detect supply chain disruptions (Srai and Lorentz, 2019; 
Ivanov et al., 2016; Ardolino et al., 2018). For process optimisation, robotic process 
automation (RPA) technology is used in procurement to automate human tasks, and it 
can be applied to redesign, optimise, and automate PSM processes (Viale and Zouari, 
2020). Such automation can increase operational efficiency, improve quality, and 
generate cost savings (Flechsig et al., 2021). In the buyer–supplier interface, digital 
assistance, such as chatbots, takes over aspects of the communication (Lorentz et al., 
2021; Viale and Zouari, 2020). Furthermore, blockchain technology can be used to create 
a truly transparent supply chain (Kouhizadeh et al., 2021; Yang et al., 2021). It allows the 
unchangeable history of transactions to be recorded, reducing information asymmetries 
and making the technology useful for payment processes in the supply chain 
(Treiblmaier, 2018). Moreover, blockchain technology facilitates the implementation of 
smart contracts, which have the potential to replace many operational activities in 
purchasing (Chang et al., 2019; Zhang et al., 2018). 

One of the most promising technologies in PSM is artificial intelligence (Dubey et al., 
2020; Schulze and Bals, 2020). The emerging technology has the potential to expedite 
various support purchasing tasks. Currently, it is possible to reduce the work in 
operational purchasing – for example, demand forecasting. In PSM, the technology can 
also optimise processes (Allal-Chérif et al., 2021). Furthermore, artificial intelligence can 
help with sophisticated text mining, data analytics, and interactive communication bots 
to support supplier identification, communication, and selection (Schiele and Torn, 
2020; Choi et al., 2018). In these activities, effectively-coded algorithms take over 
elements of the supplier pre-selection process, allowing PSM professionals to focus on 
the more strategic role of preparing, rather than executing, the process (Lorentz et al., 
2021). When negotiations occur at a later stage in the PSM process, research has 
highlighted the potential of artificial intelligence to support negotiation design and 
execution (Schulze-Horn et al., 2020). 
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The scope and scale of these technologies boost digitalisation in PSM, resulting in 
the need for organisations to change their HRM practices (Jackson et al., 2014) to ensure 
that a lack of skills does not create a barrier to implementation (Oke and Nair, 2021; 
Hawking et al., 2004; Flechsig et al., 2021). 

  

66..22..22.. TThhee  ccoommppoossiittiioonn  ooff  sskkiillllss  aass  ffoouunnddaattiioonnss  ffoorr  ddiiggiittaall  ttrraannssffoorrmmaattiioonn    
To avoid a difficult implementation of new technologies in purchasing practices, as we 
have seen during the implementation of e-procurement solutions (Hawking et al., 2004), 
a wider understanding of the fundamentals of change in PSM is needed. Therefore, this 
research builds on a microfoundations perspective (Felin et al., 2015). The 
microfoundations perspective benefits the understanding of how the composition of a 
firm’s resources changes according to shifts in the external environment of the firm 
(Eisenhardt et al., 2010). These resources include distinct skills, processes, procedures, 
organisational structures, decision rules, and disciplines that benefit the dynamic 
capabilities of a firm in a changing environment (Teece, 2007). Thus, following the 
resource-based view of the firm, this includes managing tangible and intangible 
resources in the supply management domain (Barney, 1991; Barney, 2012). One crucial 
resource is the knowledge and skills held by personnel within the firm (Grant, 1996b). 
Nevertheless, it is essential to address not only the skills of individuals but the 
understanding of the unique, interaction, and collective effects of these skills in a setting 
to avoid a micro rather than a microfoundations perspective (Barney and Felin, 2013). 
Thus, this research considers a broader view of digitalisation in PSM to understand how 
different skill requirements are connected to form the fundamentals of digital 
transformation in the field.  

Due to increasing digitalisation, a change in skill requirements has been observed in 
multiple disciplines (Prajogo and Sohal, 2013; Bals et al., 2019). On the one hand, these 
skill requirements are less domain-specific and address an employee’s changing 
workplace, resulting in increasing reliance on advanced communication technologies 
(Benson et al., 2002; Attaran et al., 2019). On the other hand, specific future skills are 
required due to changes in business disciplines. For example, employees in R&D will 
require different skills from maintenance specialists due to the technologies available 
(Fareri et al., 2020). Furthermore, supply chain management or marketing professionals 
will need specific skills to profit from the digitalisation benefits accruing to their 
profession (Liboni et al., 2019; Prajogo and Sohal, 2013). Therefore, an alignment 
between the organisation’s HRM and the practices of implementing technologies, 
boosting digitalisation, and developing towards Industry 4.0 is needed (Sivathanu and 
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smart contracts, which have the potential to replace many operational activities in 
purchasing (Chang et al., 2019; Zhang et al., 2018). 

One of the most promising technologies in PSM is artificial intelligence (Dubey et al., 
2020; Schulze and Bals, 2020). The emerging technology has the potential to expedite 
various support purchasing tasks. Currently, it is possible to reduce the work in 
operational purchasing – for example, demand forecasting. In PSM, the technology can 
also optimise processes (Allal-Chérif et al., 2021). Furthermore, artificial intelligence can 
help with sophisticated text mining, data analytics, and interactive communication bots 
to support supplier identification, communication, and selection (Schiele and Torn, 
2020; Choi et al., 2018). In these activities, effectively-coded algorithms take over 
elements of the supplier pre-selection process, allowing PSM professionals to focus on 
the more strategic role of preparing, rather than executing, the process (Lorentz et al., 
2021). When negotiations occur at a later stage in the PSM process, research has 
highlighted the potential of artificial intelligence to support negotiation design and 
execution (Schulze-Horn et al., 2020). 
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The scope and scale of these technologies boost digitalisation in PSM, resulting in 
the need for organisations to change their HRM practices (Jackson et al., 2014) to ensure 
that a lack of skills does not create a barrier to implementation (Oke and Nair, 2021; 
Hawking et al., 2004; Flechsig et al., 2021). 

  

66..22..22.. TThhee  ccoommppoossiittiioonn  ooff  sskkiillllss  aass  ffoouunnddaattiioonnss  ffoorr  ddiiggiittaall  ttrraannssffoorrmmaattiioonn    
To avoid a difficult implementation of new technologies in purchasing practices, as we 
have seen during the implementation of e-procurement solutions (Hawking et al., 2004), 
a wider understanding of the fundamentals of change in PSM is needed. Therefore, this 
research builds on a microfoundations perspective (Felin et al., 2015). The 
microfoundations perspective benefits the understanding of how the composition of a 
firm’s resources changes according to shifts in the external environment of the firm 
(Eisenhardt et al., 2010). These resources include distinct skills, processes, procedures, 
organisational structures, decision rules, and disciplines that benefit the dynamic 
capabilities of a firm in a changing environment (Teece, 2007). Thus, following the 
resource-based view of the firm, this includes managing tangible and intangible 
resources in the supply management domain (Barney, 1991; Barney, 2012). One crucial 
resource is the knowledge and skills held by personnel within the firm (Grant, 1996b). 
Nevertheless, it is essential to address not only the skills of individuals but the 
understanding of the unique, interaction, and collective effects of these skills in a setting 
to avoid a micro rather than a microfoundations perspective (Barney and Felin, 2013). 
Thus, this research considers a broader view of digitalisation in PSM to understand how 
different skill requirements are connected to form the fundamentals of digital 
transformation in the field.  

Due to increasing digitalisation, a change in skill requirements has been observed in 
multiple disciplines (Prajogo and Sohal, 2013; Bals et al., 2019). On the one hand, these 
skill requirements are less domain-specific and address an employee’s changing 
workplace, resulting in increasing reliance on advanced communication technologies 
(Benson et al., 2002; Attaran et al., 2019). On the other hand, specific future skills are 
required due to changes in business disciplines. For example, employees in R&D will 
require different skills from maintenance specialists due to the technologies available 
(Fareri et al., 2020). Furthermore, supply chain management or marketing professionals 
will need specific skills to profit from the digitalisation benefits accruing to their 
profession (Liboni et al., 2019; Prajogo and Sohal, 2013). Therefore, an alignment 
between the organisation’s HRM and the practices of implementing technologies, 
boosting digitalisation, and developing towards Industry 4.0 is needed (Sivathanu and 
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Pillai, 2018). Training is a particular need for managers and leaders responsible for 
guiding the organisation through the transformation journey (Bresciani et al., 2021). 
However, by taking a microfoundations perspective, all employees in the organisation 
contribute to a successful transformation by possessing the skills and capabilities to 
leverage the potential of digitalisation (Barney and Felin, 2013; Eisenhardt et al., 2010) 

 

66..22..33.. SSkkiillll  rreeqquuiirreemmeennttss  aass  mmiiccrrooffoouunnddaattiioonnss  ooff  ddiiggiittaalliissaattiioonn  iinn  PPSSMM    
The scientific reports on the longitudinal research of the Centre of Advanced Purchasing 
Studies in 1993 and 2000 (Kolchin and Giunipero, 1993; Giunipero and Pearcy, 2000) 
resulted in the study by Giunipero and Pearcy (2000) that catalogues the findings in the 
field in the 20th century, providing a PSM skills taxonomy. Next, the research of 
Tassabehji and Moorhouse (2008)) concludes that a purchaser needs to master a 
complete set of skills: technical skills, interpersonal skills, internal enterprise skills, 
external enterprise skills, and strategic business skills (Tassabehji and Moorhouse, 
2008).  

For the increasingly strategic role of PSM, Tassabehji and Moorhouse (2008) 
recommend a ‘new categorisation of skill types required for procurement,’ ‘with an 
increasing emphasis on skills that can be seen as more generic and management-
oriented, applied in a procurement context (Tassabehji and Moorhouse, 2008). They 
estimate that the volume of PSM skills compared to general management skills has 
decreased over time as business environments have become more dynamic, requiring 
different skills. These general management skills apply to other organisational functions, 
as recently confirmed by Bals et al. (2019) in their adaptation of Tassabehji and 
Moorhouse's (2008) study in which they added 17 skills to the original framework.  

The increased strategic responsibility of supply managers is reflected in their 
‘boundary spanners’ role (Giunipero et al., 2006). In operations management, virtual 
bridge builders connect partners in the internal organisation and potential suppliers in 
the global market (Son et al., 2021; Yang et al., 2021). Stek and Schiele (2021) have 
provided a strategic supply management skill set based on the concept of increased 
supplier satisfaction leading to preferred customer status (Pulles et al., 2019), meaning 
that supplier satisfaction seems to be more a question of the supply manager’s maturity 
level (Schiele, 2007). Strategic supply managers require process management, 
entrepreneurial, supplier relationship, and innovation sourcing skills, as well as personal 
skills and traits, such as self-assurance, poise, proactivity, creativity, inventiveness, and 
holistic thinking (Stek and Schiele, 2021). Today, the PSM function faces digitalisation in 
the move towards the fourth industrial revolution, Industry 4.0. Machine-to-machine 
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communication will perform the operational tasks. Purchasers need to solve more 
complex problems and, therefore, other competencies will be required (Bals et al., 2019; 
von der Gracht, 2012).  

As the next step towards identifying Industry 4.0 skills in purchasing, a systematic 
literature review was performed, and three world cafés were organised. Finally, a 
detailed Delphi study was conducted, resulting in nine fundamental skills for digital 
transformation in PSM. 

 

6.3.  Methodology: A web-based real-time Delphi study to define future PSM skills 
66..33..11.. TThhee  rreeaall--ttiimmee  DDeellhhii  mmeetthhoodd    
A web-based real-time Delphi study was conducted to identify and assess future skills in 
PSM. The Delphi method or Delphi technique is a structured communication approach, 
originally developed as a systematic, interactive forecasting method (Rowe et al., 1991; 
Gnatzy et al., 2011). The Delphi method creates rich content, which can then be 
discussed by experts but, compared to other multi-actor qualitative research methods, 
it takes longer (Schiele et al., 2022b). The method relies on a panel of experts and is 
suitable for long-term research objectives, which involve high uncertainty and only 
limited information (Rowe et al., 1991; Gray and Hovav, 2008). Here, the method aims 
to source data structured from a specific set of experts, resulting in a higher forecasting 
accuracy than conventional surveys (Kopyto et al., 2020; von der Gracht, 2012).  

All types of Delphi study are built on four general principles: i) anonymity; ii) 
iteration; iii) controlled feedback; and iv) statistical group response (Dalkey and Helmer, 
1963; Rowe and Wright, 2001; Kopyto et al., 2020). Furthermore, each Delphi is 
organised in several steps that are followed systematically (Gnatzy et al., 2011). The 
utilised Delphi process is illustrated in Figure 19, and further explained in the following 
segment.  
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Pillai, 2018). Training is a particular need for managers and leaders responsible for 
guiding the organisation through the transformation journey (Bresciani et al., 2021). 
However, by taking a microfoundations perspective, all employees in the organisation 
contribute to a successful transformation by possessing the skills and capabilities to 
leverage the potential of digitalisation (Barney and Felin, 2013; Eisenhardt et al., 2010) 
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increasing emphasis on skills that can be seen as more generic and management-
oriented, applied in a procurement context (Tassabehji and Moorhouse, 2008). They 
estimate that the volume of PSM skills compared to general management skills has 
decreased over time as business environments have become more dynamic, requiring 
different skills. These general management skills apply to other organisational functions, 
as recently confirmed by Bals et al. (2019) in their adaptation of Tassabehji and 
Moorhouse's (2008) study in which they added 17 skills to the original framework.  

The increased strategic responsibility of supply managers is reflected in their 
‘boundary spanners’ role (Giunipero et al., 2006). In operations management, virtual 
bridge builders connect partners in the internal organisation and potential suppliers in 
the global market (Son et al., 2021; Yang et al., 2021). Stek and Schiele (2021) have 
provided a strategic supply management skill set based on the concept of increased 
supplier satisfaction leading to preferred customer status (Pulles et al., 2019), meaning 
that supplier satisfaction seems to be more a question of the supply manager’s maturity 
level (Schiele, 2007). Strategic supply managers require process management, 
entrepreneurial, supplier relationship, and innovation sourcing skills, as well as personal 
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holistic thinking (Stek and Schiele, 2021). Today, the PSM function faces digitalisation in 
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communication will perform the operational tasks. Purchasers need to solve more 
complex problems and, therefore, other competencies will be required (Bals et al., 2019; 
von der Gracht, 2012).  

As the next step towards identifying Industry 4.0 skills in purchasing, a systematic 
literature review was performed, and three world cafés were organised. Finally, a 
detailed Delphi study was conducted, resulting in nine fundamental skills for digital 
transformation in PSM. 
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66..33..11.. TThhee  rreeaall--ttiimmee  DDeellhhii  mmeetthhoodd    
A web-based real-time Delphi study was conducted to identify and assess future skills in 
PSM. The Delphi method or Delphi technique is a structured communication approach, 
originally developed as a systematic, interactive forecasting method (Rowe et al., 1991; 
Gnatzy et al., 2011). The Delphi method creates rich content, which can then be 
discussed by experts but, compared to other multi-actor qualitative research methods, 
it takes longer (Schiele et al., 2022b). The method relies on a panel of experts and is 
suitable for long-term research objectives, which involve high uncertainty and only 
limited information (Rowe et al., 1991; Gray and Hovav, 2008). Here, the method aims 
to source data structured from a specific set of experts, resulting in a higher forecasting 
accuracy than conventional surveys (Kopyto et al., 2020; von der Gracht, 2012).  

All types of Delphi study are built on four general principles: i) anonymity; ii) 
iteration; iii) controlled feedback; and iv) statistical group response (Dalkey and Helmer, 
1963; Rowe and Wright, 2001; Kopyto et al., 2020). Furthermore, each Delphi is 
organised in several steps that are followed systematically (Gnatzy et al., 2011). The 
utilised Delphi process is illustrated in Figure 19, and further explained in the following 
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Figure 19 – Structure of the Delphi process 
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66..33..22.. DDeellpphhii  ssttuuddyy  sstteepp  11::  PPrroojjeeccttiioonn  ddeevveellooppmmeenntt  
The applied Delphi study facilitates the forecasting of digital Industry 4.0 purchasing 
skills based on previously developed projections, which a group of experts qualitatively 
and quantitatively evaluate (Rowe and Wright, 1999; Kopyto et al., 2020). In step one, 
these projections have been developed from a systematic literature review and three 
exploratory world cafés. The world café method allows for efficient small focus group 
discussions on selected subjects but provides fewer details on the findings (Brown, 2010; 
Wibeck et al., 2007; Prewitt, 2011). Therefore, the Delphi method – or Delphi survey – 
needs input from other research, such as a literature study or world café, which then 
facilitates an in-depth discussion and understanding of the content (Wehrle et al., 2021).  

In this study, the world café method uses an exploratory quantitative research 
approach to identify and describe future skills in operative procurement and strategic 
purchasing. It was decided to continue the research following the three world cafés 
approach because the outcome of these world cafés was exploratory and involved a 
small number of participants – 29 experts in total from countries in Europe. The three 
world cafés resulted in a list of future skills in procurement, which was quantitively 
assessed based on voting on the most critical skills needed in digitalised purchasing. 
However, the definition of skills and quantitative assessment needed further 
investigation. Therefore, the input was used to develop the projections for our Delphi 
study.  

To further construct the projections, the approach of Roßmann et al. (2018) was 
followed by using the world café outcomes and structuring them to prepare the ground 
for the expert discussion in the Delphi. This resulted in nine skill projections: i) data 
analytics skills; ii) strategic mindset skills; iii) holistic supply chain management skills; iv) 
e-procurement technology skills; v) robotic process automation (RPA) skills; vi) digital 
contract management and legal skills; vii) digital partnership management skills; viii) 
digital negotiation skills; and ix) digital leadership skills. Furthermore, an initial definition 
of each projection was prepared based on the world cafés. The projections were 
formulated from the suggestions of Rowe and Wright (2001), using wording that was 
neither emotional, unnecessarily complicated, nor long. For example, the length of the 
projections should be long enough to contain the relevant information but not too long, 
avoiding greater complexity and information overload (Rowe and Wright, 2001; Linstone 
and Turoff, 1975). Thus, a length of 20 to 25 words is appropriate (Salancik et al., 1971). 
This will promote understanding and later assist evaluation by the experts. 

To complete the Delphi questionnaire, specific questions were developed to assess 
future skills in PSM qualitatively and quantitatively. For the qualitative assessment, 
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these projections have been developed from a systematic literature review and three 
exploratory world cafés. The world café method allows for efficient small focus group 
discussions on selected subjects but provides fewer details on the findings (Brown, 2010; 
Wibeck et al., 2007; Prewitt, 2011). Therefore, the Delphi method – or Delphi survey – 
needs input from other research, such as a literature study or world café, which then 
facilitates an in-depth discussion and understanding of the content (Wehrle et al., 2021).  

In this study, the world café method uses an exploratory quantitative research 
approach to identify and describe future skills in operative procurement and strategic 
purchasing. It was decided to continue the research following the three world cafés 
approach because the outcome of these world cafés was exploratory and involved a 
small number of participants – 29 experts in total from countries in Europe. The three 
world cafés resulted in a list of future skills in procurement, which was quantitively 
assessed based on voting on the most critical skills needed in digitalised purchasing. 
However, the definition of skills and quantitative assessment needed further 
investigation. Therefore, the input was used to develop the projections for our Delphi 
study.  

To further construct the projections, the approach of Roßmann et al. (2018) was 
followed by using the world café outcomes and structuring them to prepare the ground 
for the expert discussion in the Delphi. This resulted in nine skill projections: i) data 
analytics skills; ii) strategic mindset skills; iii) holistic supply chain management skills; iv) 
e-procurement technology skills; v) robotic process automation (RPA) skills; vi) digital 
contract management and legal skills; vii) digital partnership management skills; viii) 
digital negotiation skills; and ix) digital leadership skills. Furthermore, an initial definition 
of each projection was prepared based on the world cafés. The projections were 
formulated from the suggestions of Rowe and Wright (2001), using wording that was 
neither emotional, unnecessarily complicated, nor long. For example, the length of the 
projections should be long enough to contain the relevant information but not too long, 
avoiding greater complexity and information overload (Rowe and Wright, 2001; Linstone 
and Turoff, 1975). Thus, a length of 20 to 25 words is appropriate (Salancik et al., 1971). 
This will promote understanding and later assist evaluation by the experts. 

To complete the Delphi questionnaire, specific questions were developed to assess 
future skills in PSM qualitatively and quantitatively. For the qualitative assessment, 
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experts used the comment function in the online Delphi tool, allowing them to justify 
their assessment or react to other experts' assessments and comments. The comment 
function was only made available in this tool after the experts provided their initial 
assessment of the related projection. This method helped improve the Delphi outcome 
and generate a consensus among the experts. The quantitative assessment included five 
measures addressing the: i) agreement with the name and definition of the skill; ii) 
expected probability of occurrence; iii) impact on the PSM in the industry; iv) desirability 
of occurrence; and v) level of adoption in the industry from now, 5 years, 15 years, and 
25 years hence. The variables i), ii), and v) were assessed based on a metric scale of 0%-
100% and measures iii) and iv) using a 5-point Likert scale. The resulting questionnaire 
for each projection is presented in Appendix 4.  

 

66..33..33.. DDeellpphhii  ssttuuddyy  sstteepp  22::  SSeelleeccttiioonn  ooff  eexxppeerrttss  
Due to the nature of the Delphi method, the study's outcome depends on the experts 
selected (Okoli and Pawlowski, 2004; Spickermann et al., 2014). The experts were 
invited to participate in this study by open invitation and direct contact. To ensure high 
reliability, in step two, only experts who had a good understanding of digitalisation in 
purchasing, the concept of Industry 4.0, and purchasing skills were invited.  For this 
reason, each participant completed a self-assessment before taking part, a practice that 
is widespread in Delphi studies (Kopyto et al., 2020). Based on a 5-point Likert scale, all 
the experts assessed their knowledge, which produced a group score for knowledge that 
addressed digital transformation in purchasing of 3.1 (advanced competency), 
knowledge concerning the impact of Industry 4.0 on purchasing of 2.9 (advanced 
competency), and knowledge related to the skills in purchasing of 3.6 (outstanding 
competency).  

To reduce various participants' cognitive biases, such as framing bias, anchoring bias, 
desirability bias, and the bandwagon effect, a careful selection process aimed at 
achieving a high level of heterogeneity was utilised (Ecken et al., 2011; Förster and von 
der Gracht, 2014; Winkler et al., 2015). In total, 45 experts responded, including 35 
experts from industry and 10 from academia. The experts were located in Germany (21), 
Slovakia (7), Finland (4), Netherlands (3), Italy (2), Switzerland (2), Brazil (1), France (1), 
Czech Republic (1), and Austria (1). The panel included 31 males and 14 females. 
Furthermore, heterogeneity was achieved by engaging experts from diverse industry 
sectors with various firm sizes and representing both academia and practice. These 
experts included procurement directors, supply chain management directors, managing 
consultants, chief procurement officers, purchasing managers, global sourcing 
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managers, strategists, procurement HRM specialists, professors, and researchers from 
a professional perspective.  

 

66..33..44.. DDeellpphhii  ssttuuddyy  sstteepp  33::  EExxeeccuuttiioonn  ooff  tthhee  DDeellpphhii  ssttuuddyy    
In step three of this Delphi study, the internet-based real-time Delphi approach using 
the Calibrum Surveylet software was conducted. This software immediately facilitated 
the quantitative analysis of the experts' assessment (Aengenheyster et al., 2017). The 
advantage of the online Delphi is that there is no requirement to collect reactions 
centrally and redistribute them to the study participants to react, as in a classical, offline 
Delphi. Instead, comments are directly visible to the experts once they have completed 
their judgment. They can immediately react to what the other experts have responded 
and can adjust their judgment accordingly. In this way, an alignment of opinions occurs 
through discussion, and a consensus is reached. This variant of the Delphi allows for a 
fast return and iteration of feedback to the experts.  

Using this type of internet-based real-time Delphi approach, the four criteria for a 
Delphi study were fulfilled (Gnatzy et al., 2011). For the quantitative assessment, all 
participants were asked to rate the projections in the Delphi survey (see the results in 
Table 1, Figure 2, and Figure 3) according to the five measures described above. More 
detailed information on the real-time Delphi approach that we conducted can be found 
in the work of Gnatzy et al. (2011). 

The Delphi study was undertaken over two months and was concluded in 2021. The 
study facilitator communicated with the participants during the process using the tool 
and the mail. After two weeks, the initial assessment results were communicated in the 
form of a summary report to the participants. Furthermore, the facilitator adjusted the 
naming and definition of the future purchasing skills according to the participants' 
written suggestions in order to achieve greater consensus in the panel. The facilitator 
reminded participants to re-enter the tool and reassess the projections based on the 
insights provided in the mail. This process was repeated after the first months of the 
study. Two weeks before closing the study, the participants received a reminder to 
complete the latest version of the survey and finalise their input. After the study was 
completed, participants received the study results in the form of a management 
summary. 
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knowledge concerning the impact of Industry 4.0 on purchasing of 2.9 (advanced 
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desirability bias, and the bandwagon effect, a careful selection process aimed at 
achieving a high level of heterogeneity was utilised (Ecken et al., 2011; Förster and von 
der Gracht, 2014; Winkler et al., 2015). In total, 45 experts responded, including 35 
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Czech Republic (1), and Austria (1). The panel included 31 males and 14 females. 
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sectors with various firm sizes and representing both academia and practice. These 
experts included procurement directors, supply chain management directors, managing 
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managers, strategists, procurement HRM specialists, professors, and researchers from 
a professional perspective.  
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their judgment. They can immediately react to what the other experts have responded 
and can adjust their judgment accordingly. In this way, an alignment of opinions occurs 
through discussion, and a consensus is reached. This variant of the Delphi allows for a 
fast return and iteration of feedback to the experts.  

Using this type of internet-based real-time Delphi approach, the four criteria for a 
Delphi study were fulfilled (Gnatzy et al., 2011). For the quantitative assessment, all 
participants were asked to rate the projections in the Delphi survey (see the results in 
Table 1, Figure 2, and Figure 3) according to the five measures described above. More 
detailed information on the real-time Delphi approach that we conducted can be found 
in the work of Gnatzy et al. (2011). 

The Delphi study was undertaken over two months and was concluded in 2021. The 
study facilitator communicated with the participants during the process using the tool 
and the mail. After two weeks, the initial assessment results were communicated in the 
form of a summary report to the participants. Furthermore, the facilitator adjusted the 
naming and definition of the future purchasing skills according to the participants' 
written suggestions in order to achieve greater consensus in the panel. The facilitator 
reminded participants to re-enter the tool and reassess the projections based on the 
insights provided in the mail. This process was repeated after the first months of the 
study. Two weeks before closing the study, the participants received a reminder to 
complete the latest version of the survey and finalise their input. After the study was 
completed, participants received the study results in the form of a management 
summary. 
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66..33..55.. DDeellpphhii  ssttuuddyy  sstteepp  44::  AAnnaallyysseess  ooff  tthhee  rreessuullttss  
The Delphi study provides qualitative and quantitative results. For this research, in step 
four, both are analysed systematically. To visualise the groups' long-term judgments on 
the expected probability of occurrence, the impact on the industry, the desirability of 
occurrence, and the level of adoption in the industry, their respective median or 
arithmetic mean values were determined (Kopyto et al., 2020; Roßmann et al., 2018). 
Furthermore, the consensus and stability values were analysed to evaluate the 
feasibility of the projections. The consensus score is the value the experts agree on. For 
a ratio variable, the consensus is calculated using the mean as the best measure of 
central tendency. For an ordinal variable, the best measure of central tendency is the 
median. Group stability indicates the strength of the consensus or level of consensus 
(Gnatzy et al., 2011; Aengenheyster et al., 2017) – basically, how strong is the agreement 
on the consensus choice among all respondents. In a Delphi study, stability determines 
when consensus is reached (von der Gracht, 2012).  

To measure group agreement, Surveylet calculates five consensus-related measures: 
consensus score, choice of consensus, group stability, stability threshold, and consensus 
status. The arithmetic mean was used as a consensus score for items measured based 
on a 0%-100% metric scale. The arithmetic mean was calculated for those items based 
on a 5-point Likert scale, and the closest rank was selected as the outcome. An 
arithmetic mean value of 50% was used as a consensus measure in this study. For these 
items, the coefficient of variation is used to calculate group stability, measuring the 
deviation from the mean. Thus, the closer the response to the mean, the stronger the 
group stability. Group stability indicates the strength of consensus or level of consensus 
and determines if a consensus was reached. This measurement shows the strength of 
agreement between all respondents, and a threshold of 50% was selected. In addition 
to the quantitative assessment, the expert panel provided 164 written comments. These 
comments are analysed to improve skill descriptions and support the quantitative 
results.  

 

6.4.  Results: Nine future skills are the foundation for digitalisation in purchasing  
66..44..11.. DDeeffiinniinngg  nniinnee  ffuuttuurree  ppuurrcchhaassiinngg  sskkiillllss    
During the Delphi study process, some changes were made to the projections. These 
changes concern mainly skill titles and additions to the definitions. The resulting detailed 
descriptions of all nine skills identified are presented in Table 14. 
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Table 14 – Projection results addressing future skills in PSM 

Description 
Consensus 

in % 
Stability in 

% 
Stan. 
Devi. 

‘Data analytics skills in purchasing include handling, analysing, 
and interpreting large amounts of data by using data mining 
and visualisation to identify and solve problems, which 
facilitates an understanding of the potential and impact of 
decisions.’ 

84.56 70.74 24.46 

‘E-procurement technology skills will be based on operational 
purchasing technologies' growing functionality and scope, e.g., 
catalogue-based purchasing. These skills focus on working with 
these systems and define future system development 
requirements.’ 

83.18 71.37 23.54 

‘Digital leadership skills address the ability to organise and 
manage people in a digital environment based on activities and 
performance indicators that are provided by digital systems.’ 

78.93 68.22 31.15 

‘Robotic process automation (RPA) skills include 
implementing RPA in purchasing by configuring software bots 
to capture and interpret applications for processing a 
transaction, manipulating data, triggering responses, and 
communicating with other digital systems.’ 

77.62 72.70 20.95 

‘Supply network management skills in purchasing relate to a 
coherent and integrated understanding of the vertical and 
horizontal supply chain of goods and services, which facilitates 
management of the supply chain from economic, social, and 
environmental perspectives." 

73.31 65.13 25.28 

‘Digital negotiation skills include negotiating in a digital 
environment, e.g., e-sourcing technologies and auctions, 
where Industry 4.0 negotiation focuses on machine negotiation 
and digital marketplaces.’ 

73.24 61.54 24.81 

‘Digital contract management and legal skills to implement 
legislative and other legal requirements in automated 
purchasing processes, utilizing, for example, blockchain 
technology and smart contracts to create and maintain 
transparency in the supply chain. 

69.64 56.69 29.83 

.Strategic management skills in purchasing include the up-to-
datedness with current global trends, e.g., Industry 4.0 and 
assessing their contribution to competitive advantage by 
considering them in commodity strategy development and 
corporate strategizing.’ 

68.33 57.43 28.77 

‘Digital partnership management skills in purchasing include 
personal communication to solve issues with internal and 
external stakeholders in the Industry 4.0 environment beyond 
electronic system communication.’ 

65.67 52.19 31.04 
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66..33..55.. DDeellpphhii  ssttuuddyy  sstteepp  44::  AAnnaallyysseess  ooff  tthhee  rreessuullttss  
The Delphi study provides qualitative and quantitative results. For this research, in step 
four, both are analysed systematically. To visualise the groups' long-term judgments on 
the expected probability of occurrence, the impact on the industry, the desirability of 
occurrence, and the level of adoption in the industry, their respective median or 
arithmetic mean values were determined (Kopyto et al., 2020; Roßmann et al., 2018). 
Furthermore, the consensus and stability values were analysed to evaluate the 
feasibility of the projections. The consensus score is the value the experts agree on. For 
a ratio variable, the consensus is calculated using the mean as the best measure of 
central tendency. For an ordinal variable, the best measure of central tendency is the 
median. Group stability indicates the strength of the consensus or level of consensus 
(Gnatzy et al., 2011; Aengenheyster et al., 2017) – basically, how strong is the agreement 
on the consensus choice among all respondents. In a Delphi study, stability determines 
when consensus is reached (von der Gracht, 2012).  

To measure group agreement, Surveylet calculates five consensus-related measures: 
consensus score, choice of consensus, group stability, stability threshold, and consensus 
status. The arithmetic mean was used as a consensus score for items measured based 
on a 0%-100% metric scale. The arithmetic mean was calculated for those items based 
on a 5-point Likert scale, and the closest rank was selected as the outcome. An 
arithmetic mean value of 50% was used as a consensus measure in this study. For these 
items, the coefficient of variation is used to calculate group stability, measuring the 
deviation from the mean. Thus, the closer the response to the mean, the stronger the 
group stability. Group stability indicates the strength of consensus or level of consensus 
and determines if a consensus was reached. This measurement shows the strength of 
agreement between all respondents, and a threshold of 50% was selected. In addition 
to the quantitative assessment, the expert panel provided 164 written comments. These 
comments are analysed to improve skill descriptions and support the quantitative 
results.  

 

6.4.  Results: Nine future skills are the foundation for digitalisation in purchasing  
66..44..11.. DDeeffiinniinngg  nniinnee  ffuuttuurree  ppuurrcchhaassiinngg  sskkiillllss    
During the Delphi study process, some changes were made to the projections. These 
changes concern mainly skill titles and additions to the definitions. The resulting detailed 
descriptions of all nine skills identified are presented in Table 14. 
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Table 14 – Projection results addressing future skills in PSM 

Description 
Consensus 

in % 
Stability in 

% 
Stan. 
Devi. 

‘Data analytics skills in purchasing include handling, analysing, 
and interpreting large amounts of data by using data mining 
and visualisation to identify and solve problems, which 
facilitates an understanding of the potential and impact of 
decisions.’ 

84.56 70.74 24.46 

‘E-procurement technology skills will be based on operational 
purchasing technologies' growing functionality and scope, e.g., 
catalogue-based purchasing. These skills focus on working with 
these systems and define future system development 
requirements.’ 

83.18 71.37 23.54 

‘Digital leadership skills address the ability to organise and 
manage people in a digital environment based on activities and 
performance indicators that are provided by digital systems.’ 

78.93 68.22 31.15 

‘Robotic process automation (RPA) skills include 
implementing RPA in purchasing by configuring software bots 
to capture and interpret applications for processing a 
transaction, manipulating data, triggering responses, and 
communicating with other digital systems.’ 

77.62 72.70 20.95 

‘Supply network management skills in purchasing relate to a 
coherent and integrated understanding of the vertical and 
horizontal supply chain of goods and services, which facilitates 
management of the supply chain from economic, social, and 
environmental perspectives." 

73.31 65.13 25.28 

‘Digital negotiation skills include negotiating in a digital 
environment, e.g., e-sourcing technologies and auctions, 
where Industry 4.0 negotiation focuses on machine negotiation 
and digital marketplaces.’ 

73.24 61.54 24.81 

‘Digital contract management and legal skills to implement 
legislative and other legal requirements in automated 
purchasing processes, utilizing, for example, blockchain 
technology and smart contracts to create and maintain 
transparency in the supply chain. 

69.64 56.69 29.83 

.Strategic management skills in purchasing include the up-to-
datedness with current global trends, e.g., Industry 4.0 and 
assessing their contribution to competitive advantage by 
considering them in commodity strategy development and 
corporate strategizing.’ 

68.33 57.43 28.77 

‘Digital partnership management skills in purchasing include 
personal communication to solve issues with internal and 
external stakeholders in the Industry 4.0 environment beyond 
electronic system communication.’ 

65.67 52.19 31.04 
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Data analytics skills received the highest consensus value with 84.56% and stability 
of 70.74%. The importance of data analytics skills becomes clear in one expert’s 
comment that ‘data analytics is more than a skill, it is a job’ (Expert 4). Data analytics 
skills in purchasing include ‘not only the verification of the impact of future decisions but 
also the analysis of past decisions and future scenarios’ (Expert 4). Especially for 
developing scenarios and evaluating decisions, a large amount of data is necessary. In 
naming this skill, the term ‘big data’ analytics is not used. However, big data analytics is 
also included in the data analytics skills, corresponding to the greater maturity of these 
skills. Here, the experts commented that data analytic skills and big data analytic skills 
are ‘related to the existing analytic skills’ (Expert 7), but ‘the data analytic skills are more 
focused on large amounts of data’ (Expert 7). Furthermore, these skills include ‘the 
identification of problems and creation of hypothesis’ (Expert 12). For data analytics, the 
purchasing professional will be ‘supported by business intelligence and data visualisation 
tools’ (Expert 8). Moving forward towards Industry 4.0, data analytics in purchasing are 
likely to include artificial intelligence. The purchasing professional is expected to use 
artificial intelligence to analyse large amounts of data to identify and solve problems.  

E-procurement technology skills received the second-highest consensus value with 
83.18% and stability of 71.37%. E-procurement technology skills are based on 
operational purchasing technologies' growing functionality and scope – for example, 
catalogue-based purchasing. These skills focus on working with these systems and 
defining future system development requirements. According to the experts, these skills 
are ‘a must have’ (Expert 8 and 21) and have already existed ‘for several years but are 
recognised recently’ (Experts 11). Here, ‘E-procurement is often only understood as 
catalogue-based purchasing’ (Expert 17) but it should also include more advanced 
supplier relationship management systems. The functionalities of supplier relationship 
management systems (SRM-systems), purchase to pay systems (P2P systems), e-
procurement, and e-sourcing are currently under development, producing a digital 
equivalent of the value chain.  

Digital leadership skills received the third-highest consensus value. In the current 
development towards digitised procurement, ‘leadership skills to organise and manage 
an organisation going through a digital transformation are needed’ for the end stage of 
Industry 4.0 (Expert 8). In addition to the need for leadership in the process of digital 
transformation, digital leadership skills are important since the management of people 
and teams ‘will change due to the development of the digital tools’ (Expert 45) and 
‘include leading a remote team’ (Expert 42). During the data collection, the world was 
impacted by the COVID-19 pandemic that began in 2020. This influence led to the 
recognition that digital leadership skills were needed. Here, ‘COVID-19 has proved that 

CHAPTER 6 

161 | P a g e  

6 

these skills are a must’ (Expert 23), and the importance of the skills ‘increased 
significantly during the COVID-19 pandemic requiring the capability to manage your 
team via digital tools’ (Expert 13). However, there are challenges in increasing 
transparency and tracking employees' performance (Expert 44).  

Robotic process automation (RPA) skills include implementing RPA in purchasing by 
configuring software bots. This skills description is oriented towards working in an 
environment where process automation is used, where ‘not all purchasers will need to 
programme a bot, but all must know they exist and their functionalities’ (Expert 22). 
These skills are assumed to be important in procurement over the short term and ‘many 
companies will rely on external companies to support them with RPA’ (Expert 4) 
implementation. Here, firms will have to find expertise to implement RPA since a 
‘wrongly prepared or executed RPA leads to a disaster’ (Expert 10). In purchasing in 
particular, repeating processes can be automated by RPA.   

Supply network management skills in purchasing relate to understanding the 
vertical and horizontal supply chain of goods and services. This is due to the increasing 
digitalisation and use of technology in the buyer–supplier interface. The Delphi study 
showed that a horizontal perspective is required, focusing on a supply network 
perspective. Furthermore, the Delphi experts noticed that ‘this is a critical weakness of 
existing procurement’ (Expert 30). Currently, the focus is on transparency with the first-
tier suppliers. Looking at contextual changes – for example, sustainability concerns in 
PSM – this skill is connected to the ‘increased attention for green supply chains, 
therefore, needed as an environmental perspective skill’ (Expert 22). Additionally, it was 
mentioned that social aspects should be included in this skill (Expert 28). At the highest 
maturity level, moving towards Industry 4.0, ‘Industry 4.0 technologies can be used, e.g., 
AI, but for the moment, good professionals make the difference’ (Expert 12). 

Digital negotiation skills include negotiating in a digital environment – for example, 
e-sourcing technologies and auctions, where Industry 4.0 negotiation focuses on 
machine negotiation and digital marketplaces. The experts observed that ‘E-sourcing 
will be the norm in the future’ (Expert 22). In the current stage of these digital 
negotiations, a human–machine interface is often used. For example, ‘some 
negotiations are supported by digital tools, in this context, the negotiation skill is to use 
the right tool at the right time and prepare the tool with the right parameters’(Expert 8). 
Moving towards Industry 4.0, digital negotiation will include the machine–machine 
interface. In this scenario, machine negotiation addresses ‘the automated negotiation 
or machine-to-machine negotiation. It will be increasingly important for purchasers to 
decide when face-to-face or when machine-to-machine negotiations are appropriate’ 
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Data analytics skills received the highest consensus value with 84.56% and stability 
of 70.74%. The importance of data analytics skills becomes clear in one expert’s 
comment that ‘data analytics is more than a skill, it is a job’ (Expert 4). Data analytics 
skills in purchasing include ‘not only the verification of the impact of future decisions but 
also the analysis of past decisions and future scenarios’ (Expert 4). Especially for 
developing scenarios and evaluating decisions, a large amount of data is necessary. In 
naming this skill, the term ‘big data’ analytics is not used. However, big data analytics is 
also included in the data analytics skills, corresponding to the greater maturity of these 
skills. Here, the experts commented that data analytic skills and big data analytic skills 
are ‘related to the existing analytic skills’ (Expert 7), but ‘the data analytic skills are more 
focused on large amounts of data’ (Expert 7). Furthermore, these skills include ‘the 
identification of problems and creation of hypothesis’ (Expert 12). For data analytics, the 
purchasing professional will be ‘supported by business intelligence and data visualisation 
tools’ (Expert 8). Moving forward towards Industry 4.0, data analytics in purchasing are 
likely to include artificial intelligence. The purchasing professional is expected to use 
artificial intelligence to analyse large amounts of data to identify and solve problems.  

E-procurement technology skills received the second-highest consensus value with 
83.18% and stability of 71.37%. E-procurement technology skills are based on 
operational purchasing technologies' growing functionality and scope – for example, 
catalogue-based purchasing. These skills focus on working with these systems and 
defining future system development requirements. According to the experts, these skills 
are ‘a must have’ (Expert 8 and 21) and have already existed ‘for several years but are 
recognised recently’ (Experts 11). Here, ‘E-procurement is often only understood as 
catalogue-based purchasing’ (Expert 17) but it should also include more advanced 
supplier relationship management systems. The functionalities of supplier relationship 
management systems (SRM-systems), purchase to pay systems (P2P systems), e-
procurement, and e-sourcing are currently under development, producing a digital 
equivalent of the value chain.  

Digital leadership skills received the third-highest consensus value. In the current 
development towards digitised procurement, ‘leadership skills to organise and manage 
an organisation going through a digital transformation are needed’ for the end stage of 
Industry 4.0 (Expert 8). In addition to the need for leadership in the process of digital 
transformation, digital leadership skills are important since the management of people 
and teams ‘will change due to the development of the digital tools’ (Expert 45) and 
‘include leading a remote team’ (Expert 42). During the data collection, the world was 
impacted by the COVID-19 pandemic that began in 2020. This influence led to the 
recognition that digital leadership skills were needed. Here, ‘COVID-19 has proved that 
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these skills are a must’ (Expert 23), and the importance of the skills ‘increased 
significantly during the COVID-19 pandemic requiring the capability to manage your 
team via digital tools’ (Expert 13). However, there are challenges in increasing 
transparency and tracking employees' performance (Expert 44).  

Robotic process automation (RPA) skills include implementing RPA in purchasing by 
configuring software bots. This skills description is oriented towards working in an 
environment where process automation is used, where ‘not all purchasers will need to 
programme a bot, but all must know they exist and their functionalities’ (Expert 22). 
These skills are assumed to be important in procurement over the short term and ‘many 
companies will rely on external companies to support them with RPA’ (Expert 4) 
implementation. Here, firms will have to find expertise to implement RPA since a 
‘wrongly prepared or executed RPA leads to a disaster’ (Expert 10). In purchasing in 
particular, repeating processes can be automated by RPA.   

Supply network management skills in purchasing relate to understanding the 
vertical and horizontal supply chain of goods and services. This is due to the increasing 
digitalisation and use of technology in the buyer–supplier interface. The Delphi study 
showed that a horizontal perspective is required, focusing on a supply network 
perspective. Furthermore, the Delphi experts noticed that ‘this is a critical weakness of 
existing procurement’ (Expert 30). Currently, the focus is on transparency with the first-
tier suppliers. Looking at contextual changes – for example, sustainability concerns in 
PSM – this skill is connected to the ‘increased attention for green supply chains, 
therefore, needed as an environmental perspective skill’ (Expert 22). Additionally, it was 
mentioned that social aspects should be included in this skill (Expert 28). At the highest 
maturity level, moving towards Industry 4.0, ‘Industry 4.0 technologies can be used, e.g., 
AI, but for the moment, good professionals make the difference’ (Expert 12). 

Digital negotiation skills include negotiating in a digital environment – for example, 
e-sourcing technologies and auctions, where Industry 4.0 negotiation focuses on 
machine negotiation and digital marketplaces. The experts observed that ‘E-sourcing 
will be the norm in the future’ (Expert 22). In the current stage of these digital 
negotiations, a human–machine interface is often used. For example, ‘some 
negotiations are supported by digital tools, in this context, the negotiation skill is to use 
the right tool at the right time and prepare the tool with the right parameters’(Expert 8). 
Moving towards Industry 4.0, digital negotiation will include the machine–machine 
interface. In this scenario, machine negotiation addresses ‘the automated negotiation 
or machine-to-machine negotiation. It will be increasingly important for purchasers to 
decide when face-to-face or when machine-to-machine negotiations are appropriate’ 
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(Expert 27).  

Digital contract management and legal skills address the incorporation of legal 
requirements into automated purchasing processes. In digital transformation, these 
skills relate to ‘contract management supported by systems (…) and are needed for most 
buyers’ (Expert 8). Furthermore, the second aspect of these skills addresses the legal 
implications. The legal environment changes in digital transformation with an increasing 
digital link between the buyer and the supplier. These changes are ‘a high legal 
necessity, not a company's voluntary choice’ (Expert 19) and need to be addressed by 
the organisation. In the move towards Industry 4.0, ‘blockchain technology and smart 
contracts will be implemented by a project team and used by purchasers’ (Expert 8).  

Strategic management skills in purchasing include the up-to-datedness with current 
global trends and assessing the organisation's benefits. Implementing new technologies 
and practices in purchasing is a highly strategic skill, especially with the current digital 
transformation as it moves towards Industry 4.0. This includes the ‘ability to understand 
a problem in a global context’ (Expert 22). In PSM, these skills focus on implementing 
new technology practices and ‘harnessing supplier capabilities’ (Expert 8) by, for 
example, the ‘strategic choice of new suppliers’ (Expert 4). Here, technological 
developments allow for closer integration of the supply chain, with a consequent 
increase in the importance of these strategic management skills.  

Digital partnership management skills in purchasing include personal 
communication to solve issues beyond electronic system communication. Digital 
partnership management skills focus on the developing intersection between buyers 
and suppliers. Here, ‘digital solution increase buyer–supplier integration’ (Expert 8). 
However, the experts noticed that these skills connect with ‘the general relationship 
management skills in a digital environment’ (Expert 13). The criticism is also 
demonstrated by the lower consensus value of 65.67%.  

 

66..44..22.. AAsssseessssiinngg  tthhee  iimmppaacctt  aanndd  eexxppeecctteedd  pprroobbaabbiilliittyy  ooff  ffuuttuurree  sskkiillllss  iinn  PPSSMM  
Having reached a consensus among the experts on the nature of the skills required and 
their definition, a question of considerable practical relevance remained open – namely, 
which of the nine skills is the most important and the most likely to achieve immediate 
relevance. Based on this judgment, firms can start to develop their members' skill base 
sequentially. To understand how the skills identified above transform the skill 
requirements needed in PSM, the expected probability and the industry's assumed 
impact were analysed (see Figure 20). Data analytics skills and e-procurement 
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technology skills show the highest expected probability and impact. Due to the 
implementation of advanced communication systems in the buyer–supplier interface, 
the availability and quality of data increases. Based on the increasing transparency and 
ability to analyse larger amounts of data, PSM benefits by improving the preparation of 
quotation requests and selection of suppliers. Furthermore, technologies, such as RPA, 
substitute humans by performing repetitive procurement tasks – for example, 
operational ordering of products and invoice management.  

 

 

Figure 20 – The impact of future skills in the industry by expected probability 

Digital leadership skills, supply network skills, strategic management skills, and 
digital negotiation skills were assessed in the middle of the graph. Here, the Delphi 
experts expected an impact from the skills but were less sure about the expected 
probability. However, the changing work environment, where teams are managed 
online, requires managers to steer activities using digital systems. Moreover, strategic 
decisions need to be taken on which systems and technologies should be used in the 
buyer–supplier interface. Thus, some of the commodities that are sourced require close 
communication with the supplier, such as product development requests, while others 
focus on transactional aspects. Most negotiations are conducted in today's business 
environment in a human-to-human interface. Professionals will utilise more electronic 
systems, such as e-auctions, to leverage prices in the future. Also, artificial intelligence 
could significantly impact the negotiation process.  
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(Expert 27).  

Digital contract management and legal skills address the incorporation of legal 
requirements into automated purchasing processes. In digital transformation, these 
skills relate to ‘contract management supported by systems (…) and are needed for most 
buyers’ (Expert 8). Furthermore, the second aspect of these skills addresses the legal 
implications. The legal environment changes in digital transformation with an increasing 
digital link between the buyer and the supplier. These changes are ‘a high legal 
necessity, not a company's voluntary choice’ (Expert 19) and need to be addressed by 
the organisation. In the move towards Industry 4.0, ‘blockchain technology and smart 
contracts will be implemented by a project team and used by purchasers’ (Expert 8).  

Strategic management skills in purchasing include the up-to-datedness with current 
global trends and assessing the organisation's benefits. Implementing new technologies 
and practices in purchasing is a highly strategic skill, especially with the current digital 
transformation as it moves towards Industry 4.0. This includes the ‘ability to understand 
a problem in a global context’ (Expert 22). In PSM, these skills focus on implementing 
new technology practices and ‘harnessing supplier capabilities’ (Expert 8) by, for 
example, the ‘strategic choice of new suppliers’ (Expert 4). Here, technological 
developments allow for closer integration of the supply chain, with a consequent 
increase in the importance of these strategic management skills.  

Digital partnership management skills in purchasing include personal 
communication to solve issues beyond electronic system communication. Digital 
partnership management skills focus on the developing intersection between buyers 
and suppliers. Here, ‘digital solution increase buyer–supplier integration’ (Expert 8). 
However, the experts noticed that these skills connect with ‘the general relationship 
management skills in a digital environment’ (Expert 13). The criticism is also 
demonstrated by the lower consensus value of 65.67%.  

 

66..44..22.. AAsssseessssiinngg  tthhee  iimmppaacctt  aanndd  eexxppeecctteedd  pprroobbaabbiilliittyy  ooff  ffuuttuurree  sskkiillllss  iinn  PPSSMM  
Having reached a consensus among the experts on the nature of the skills required and 
their definition, a question of considerable practical relevance remained open – namely, 
which of the nine skills is the most important and the most likely to achieve immediate 
relevance. Based on this judgment, firms can start to develop their members' skill base 
sequentially. To understand how the skills identified above transform the skill 
requirements needed in PSM, the expected probability and the industry's assumed 
impact were analysed (see Figure 20). Data analytics skills and e-procurement 
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technology skills show the highest expected probability and impact. Due to the 
implementation of advanced communication systems in the buyer–supplier interface, 
the availability and quality of data increases. Based on the increasing transparency and 
ability to analyse larger amounts of data, PSM benefits by improving the preparation of 
quotation requests and selection of suppliers. Furthermore, technologies, such as RPA, 
substitute humans by performing repetitive procurement tasks – for example, 
operational ordering of products and invoice management.  

 

 

Figure 20 – The impact of future skills in the industry by expected probability 

Digital leadership skills, supply network skills, strategic management skills, and 
digital negotiation skills were assessed in the middle of the graph. Here, the Delphi 
experts expected an impact from the skills but were less sure about the expected 
probability. However, the changing work environment, where teams are managed 
online, requires managers to steer activities using digital systems. Moreover, strategic 
decisions need to be taken on which systems and technologies should be used in the 
buyer–supplier interface. Thus, some of the commodities that are sourced require close 
communication with the supplier, such as product development requests, while others 
focus on transactional aspects. Most negotiations are conducted in today's business 
environment in a human-to-human interface. Professionals will utilise more electronic 
systems, such as e-auctions, to leverage prices in the future. Also, artificial intelligence 
could significantly impact the negotiation process.  
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66..44..33.. AAsssseessssiinngg  tthhee  aaddooppttiioonn  lleevveell  ooff  ffuuttuurree  sskkiillllss  iinn  PPSSMM  
Delphi experts observe that many leading firms have already started to adopt today the 
addressed skills of the future (see Figure 21). The assessment was carried out for today, 
5 years, 15 years, and 25 years hence, based on a 0%-100% metric scale. However, the 
results align with the assumption that firms first adopted data analytics skills and e-
procurement technology skills. Next, digital leadership skills, supply network 
management skills, strategic management skills, and digital negotiation skills were 
adopted. Digital partnership management skills, robotic process automation skills, and 
digital contract management skills brought up the rear.  

 

 

Figure 21 – Graphical illustration of the adoption of future skills in PSM 

Nevertheless, the results indicate that organisations are aware of the changing 
business environment and have started to prepare for the digitalisation journey by 
educating their workforce and hiring professionals to meet future skill requirements. 
Educators should teach the necessary skills to use recently implemented technologies in 
PSM. Here, professionals will benefit from an understanding of the workings of e-
procurement systems and how to apply data analytics in the purchasing PSM 
environment. Moreover, the results show that business environments are becoming 
more dynamic, requiring different skills, such as strategic management skills in PSM. 
Here, professionals need to understand the implications of increasing digitalisation on 

0

10

20

30

40

50

60

70

80

0 5 10 15 20 25

AD
O

PT
IO

N
 L

EV
EL

 IN
%

YEARS

E-Procurement Technology

Data Analytics

Strategic Management

Supply Network
Management

Digital Leadership

Robotic Process
Automation (RPA)

Digital Negotiation

Digital Partnership
Management

Digital Contract
Management and Legal

CHAPTER 6 

165 | P a g e  

6 

their business practices and processes. Predictive analytics, for example, could reshape 
risk management practices. The robotic process automation skills are of interest in this 
respect. Currently, the technology has only been implemented in a few organisations. 
However, within five years, these skills are expected to be needed by most 
organisations.  

 

6.5.  Discussion: Underlying categories of digital transformation skills 
66..55..11.. TThhee  ccaatteeggoorriieess  ooff  cchhaannggiinngg  PPSSMM  sskkiillllss::  ddiiggiittaalliissaattiioonn,,  rreellaattiioonnsshhiippss,,  aanndd  ssttrraatteeggyy  
A microfoundation perspective benefits organisations in understanding the conditions 
of the current digitalisation journey (Barney and Felin, 2013). Thus, employees and their 
individual-level actions shape the practices and strategy of organisations through the 
digital transformation (Eisenhardt et al., 2010). The research presented utilises this 
perspective to describe how professionals contribute to digitalisation in PSM by 
addressing their future skill requirements. However, it would seem impossible to 
describe the changing skill requirements on the basis of a single perspective – for 
example, focusing on digitalisation – and, therefore, different causes have been 
identified. Interestingly, digital transformation does not seem to require only additional 
technology skills but also a deepening of relationship skills and more strategic thinking 
by PSM staff (see Figure 22). 

 

 

Figure 22 – Three groups of changing skill requirements in PSM 
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their business practices and processes. Predictive analytics, for example, could reshape 
risk management practices. The robotic process automation skills are of interest in this 
respect. Currently, the technology has only been implemented in a few organisations. 
However, within five years, these skills are expected to be needed by most 
organisations.  
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Firstly, recently introduced technologies – for example, RPA and data analytics – 
make specific technology-related skills a necessity. These skills include data analytics, e-
procurement technology, and RPA. In the PSM domain, technologies are shaping the 
work environment of professionals, where multiple tasks are supported by advanced 
systems that allow those professionals to shift from operational activities to strategic 
tasks (Viale and Zouari, 2020; Schiele and Torn, 2020). In this category, statistics 
knowledge, IT knowledge, and training on specific pieces of software, such as the RPA 
suits and the e-procurement programmes, are needed (Kauppi et al., 2013; Prajogo and 
Sohal, 2013). This is different in, for instance, digital leadership. This new skill contains 
a digital component but focuses mainly on leadership skills, applied to a different 
environment. 

Secondly, increasing digitalisation in PSM reshapes the buyer–supplier interface, 
resulting in digital leadership skills to oversee the outline of the future interface and 
digital partnership management skills for stakeholders to communicate with each other 
through the new interface (Lorentz et al., 2021; Yang et al., 2021). In order to work 
effectively in digital partnership management, a knowledge of interface programming is 
certainly required but knowledge of buyer–supplier relationship management is even 
more important. Not all suppliers are willing to connect digitally to this particular client 
of theirs, which means that a purely technically skilled purchasing agent trying to 
integrate suppliers digitally is likely to fail if supplier interests and requirements are not 
properly considered and addressed (Son et al., 2021). 

Thirdly, the strategic implication in purchasing raises the need for strategic 
management skills, which require an up-to-datedness with current global trends and an 
assessment of the organisation's benefits (Tassabehji and Moorhouse, 2008; Sousa and 
Rocha, 2019; Bals et al., 2019). Digital transformation is changing the strategy of firms. 
For instance, the expensive installation of a blockchain potentially binds the actors much 
closer together, resulting in a strategic alignment of the partners involved (Yang et al., 
2021). Hence, deciding on such a connection is more strategic than technical. Therefore, 
the need to understand the strategic implications of the digital transformation steps is 
expected to be a future skill of much greater relevance than is currently the case. 

Furthermore, three skills have been identified, which cross two causes. Here, digital 
negotiation, digital contract management, and legal skills are needed to facilitate 
relationships with suppliers based on the functionalities of recently introduced 
technologies. For example, past negotiation practices are based on human-to-human 
interaction, but future negotiations will take place in a digital environment, as with e-
auctions, and are likely to be supported by artificial intelligence to deliver negotiation 
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design and execution (Schulze-Horn et al., 2020). Here, technical knowledge on how to 
implement such digital negotiation arenas is vital, but the need to understand the 
relationship with the supplier – for instance, the buyer’s preferred customer status or 
not – continues to be highly relevant. Hence, digital negotiation skill involves a 
combination of overlapping technology and relationship features.  

Finally, the supply network management skills connect the relationship and strategic 
circle. The past supply chain perspective, in which only a limited number of stakeholders 
could be managed due to insufficient transparency, is changing into a more holistic 
supply network perspective (Lorentz et al., 2021). In the supply network, stakeholders 
need to be strategically managed on a horizontal and vertical axis to meet the 
organisation’s strategic objectives (Kappel et al., 2020). The new feature is the 
technology that enables the achievement of supply network transparency, but it is not 
helpful without the strategic knowledge on which interpreting the findings is based. 

Reflecting on the underlying categorisation of the skills, a surprising outcome of this 
analysis is that digital transformation requires very much more than mere technology 
skills. Instead, relationship and strategic skills are likely to become even more important, 
requiring multi-skilled individuals. Thus, the following proposition is posited: 

 

In order to succeed in digital transformation in a supply chain context, firms need 
employees with technology-oriented skills to master the Industry 4.0 technologies but 

they will only be successfully seizing the opportunities by combining these with 
enhanced relationship management and strategic thinking skills. 

 

66..55..22.. CCoonnttrriibbuuttiinngg  ttoo  ddiiggiittaall  ttrraannssffoorrmmaattiioonn  iinn  PPSSMM  bbyy  ddeeffiinniinngg  ffuuttuurree  sskkiillllss    
In operations management, the past evolution of supply chain management has been 
described from a skills perspective, where the greater emphasis is placed on the 
strategic skills of purchasing professionals (Giunipero et al., 2006). Due to the increasing 
strategic contribution of purchasing to firm performance and the current digital 
transformation, academic work in this area is growing (e.g., Wehrle et al., 2021; Lorentz 
et al., 2021; Schiele and Torn, 2020). The results of this research show that the skills of 
purchasing professionals, their use of technologies, and the awareness of changing 
market dynamics are critical.  

In addition to PSM, changing skill requirements due to digitalisation have been 
described in various domains (e.g., Bresciani et al., 2021; Sousa and Rocha, 2019). This 
research builds on recent contributions in the purchasing domain that have examined 



584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke
Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022 PDF page: 185PDF page: 185PDF page: 185PDF page: 185

Future skills in purchasing and supply management 

166 | P a g e   

6 
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make specific technology-related skills a necessity. These skills include data analytics, e-
procurement technology, and RPA. In the PSM domain, technologies are shaping the 
work environment of professionals, where multiple tasks are supported by advanced 
systems that allow those professionals to shift from operational activities to strategic 
tasks (Viale and Zouari, 2020; Schiele and Torn, 2020). In this category, statistics 
knowledge, IT knowledge, and training on specific pieces of software, such as the RPA 
suits and the e-procurement programmes, are needed (Kauppi et al., 2013; Prajogo and 
Sohal, 2013). This is different in, for instance, digital leadership. This new skill contains 
a digital component but focuses mainly on leadership skills, applied to a different 
environment. 

Secondly, increasing digitalisation in PSM reshapes the buyer–supplier interface, 
resulting in digital leadership skills to oversee the outline of the future interface and 
digital partnership management skills for stakeholders to communicate with each other 
through the new interface (Lorentz et al., 2021; Yang et al., 2021). In order to work 
effectively in digital partnership management, a knowledge of interface programming is 
certainly required but knowledge of buyer–supplier relationship management is even 
more important. Not all suppliers are willing to connect digitally to this particular client 
of theirs, which means that a purely technically skilled purchasing agent trying to 
integrate suppliers digitally is likely to fail if supplier interests and requirements are not 
properly considered and addressed (Son et al., 2021). 

Thirdly, the strategic implication in purchasing raises the need for strategic 
management skills, which require an up-to-datedness with current global trends and an 
assessment of the organisation's benefits (Tassabehji and Moorhouse, 2008; Sousa and 
Rocha, 2019; Bals et al., 2019). Digital transformation is changing the strategy of firms. 
For instance, the expensive installation of a blockchain potentially binds the actors much 
closer together, resulting in a strategic alignment of the partners involved (Yang et al., 
2021). Hence, deciding on such a connection is more strategic than technical. Therefore, 
the need to understand the strategic implications of the digital transformation steps is 
expected to be a future skill of much greater relevance than is currently the case. 

Furthermore, three skills have been identified, which cross two causes. Here, digital 
negotiation, digital contract management, and legal skills are needed to facilitate 
relationships with suppliers based on the functionalities of recently introduced 
technologies. For example, past negotiation practices are based on human-to-human 
interaction, but future negotiations will take place in a digital environment, as with e-
auctions, and are likely to be supported by artificial intelligence to deliver negotiation 
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design and execution (Schulze-Horn et al., 2020). Here, technical knowledge on how to 
implement such digital negotiation arenas is vital, but the need to understand the 
relationship with the supplier – for instance, the buyer’s preferred customer status or 
not – continues to be highly relevant. Hence, digital negotiation skill involves a 
combination of overlapping technology and relationship features.  

Finally, the supply network management skills connect the relationship and strategic 
circle. The past supply chain perspective, in which only a limited number of stakeholders 
could be managed due to insufficient transparency, is changing into a more holistic 
supply network perspective (Lorentz et al., 2021). In the supply network, stakeholders 
need to be strategically managed on a horizontal and vertical axis to meet the 
organisation’s strategic objectives (Kappel et al., 2020). The new feature is the 
technology that enables the achievement of supply network transparency, but it is not 
helpful without the strategic knowledge on which interpreting the findings is based. 

Reflecting on the underlying categorisation of the skills, a surprising outcome of this 
analysis is that digital transformation requires very much more than mere technology 
skills. Instead, relationship and strategic skills are likely to become even more important, 
requiring multi-skilled individuals. Thus, the following proposition is posited: 

 

In order to succeed in digital transformation in a supply chain context, firms need 
employees with technology-oriented skills to master the Industry 4.0 technologies but 

they will only be successfully seizing the opportunities by combining these with 
enhanced relationship management and strategic thinking skills. 

 

66..55..22.. CCoonnttrriibbuuttiinngg  ttoo  ddiiggiittaall  ttrraannssffoorrmmaattiioonn  iinn  PPSSMM  bbyy  ddeeffiinniinngg  ffuuttuurree  sskkiillllss    
In operations management, the past evolution of supply chain management has been 
described from a skills perspective, where the greater emphasis is placed on the 
strategic skills of purchasing professionals (Giunipero et al., 2006). Due to the increasing 
strategic contribution of purchasing to firm performance and the current digital 
transformation, academic work in this area is growing (e.g., Wehrle et al., 2021; Lorentz 
et al., 2021; Schiele and Torn, 2020). The results of this research show that the skills of 
purchasing professionals, their use of technologies, and the awareness of changing 
market dynamics are critical.  

In addition to PSM, changing skill requirements due to digitalisation have been 
described in various domains (e.g., Bresciani et al., 2021; Sousa and Rocha, 2019). This 
research builds on recent contributions in the purchasing domain that have examined 
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future skill requirements (Stek and Schiele, 2021; Schulze and Bals, 2020). Thus, this 
study highlights specific digitalisation and Industry 4.0 skills that purchasing 
professionals perceive as critical for successful digital transformation. Here, the research 
complements the recent work of Bals et al. (2019) and Stek and Schiele (2021) by 
defining and assessing future PSM skills. Therefore, the research corroborates the work 
of Giunipero et al. (2006) and Eltantawy et al. (2009) by detailing and assessing the 
previously identified analytical, e-procurement technology, and strategic thinking skills 
based on the discussion by participants in the Delphi study. According to the research 
panel, these skills heavily impact the profession and need to be adopted in the near 
future. Furthermore, this research sheds light on the Industry 4.0 skills in PSM, such as 
automation and holistic supply chain thinking (Bals et al., 2019). Our study draws 
attention to a specific link between technological changes and future skill requirements, 
where skills are needed to leverage the full potential of recently introduced technologies 
in purchasing.  

Primarily, this research contributes by linking the skills we identified to recent 
developments in the field of PSM. Here, digitalisation requires not only technology skills. 
Metaphorically, digital transformation in purchasing rests on three pillars: technology, 
relationships, and strategic skills. Hence, multi-skilled individuals are required. On the 
technology side, e-procurement and e-sourcing technology advancement require 
specific skills to use the systems in PSM (Johnson et al., 2007; Kauppi et al., 2013). 
Furthermore, many aspects of operational purchasing activities are automated, where 
technologies, such as robotic process automation, perform many of the buyer's tasks 
(Flechsig et al., 2021). Due to the use of technology and the increasing availability of 
data, data analytic skills in PSM are a requisite to support decision making, especially 
with strategic purchasing activities (Zeisel, 2020; Choi et al., 2018). In the future, it will 
be interesting to see how the relationships between different stakeholders in the supply 
chain are reshaped by using technology. Both intra-company and inter-company 
technologies require a broader range of knowledge (Prajogo and Sohal, 2013). In 
consequence, strategic management skills have been identified that require an up-to-
datedness on domain developments – for example, knowledge on different technologies 
and how these developments have the potential to contribute to increased business 
performance (Sousa and Rocha, 2019).  

The strategic implications are of special interest when it comes to managing the 
supply network of the organisation. As discussed in the Delphi study, the increasing use 
of technology does not only provide insights into partners in the vertical axis of the 
supply chain but also increases transparency for stakeholders from a horizontal 
perspective. As the chip shortages in the automotive industry have shown, various 
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supply chains are disrupted by new parties competing for resources (King et al., 2021). 
Thus, advanced supply network management skills could mitigate these challenges. In 
the relational sphere, digital partner management will most likely have to manage a fast-
growing, diverse, and international supply base using digital technologies (Prajogo and 
Sohal, 2013; Schiele and Torn, 2020). Therefore, shaping strategic supplier relationships 
and maintaining a resilient supply chain will be a challenge for purchasing professionals 
(Faruquee et al., 2021; Yang et al., 2021). Here, the relationships are formed by the 
different technologies used in the buyer–supplier interface where, for example, 
negotiations are performed digitally or even automated in e-auction systems (Schulze-
Horn et al., 2020).  

Digital leadership skills and human resource management (HRM) practices need to 
be developed to lead the digital transformation  (Benson et al., 2002; Giunipero et al., 
2006). The quantitative results of the Delphi studies have assessed the expected 
probability of occurrence, impact, and adoption level, providing insights into which skills 
are demanded in the short term. Research in the purchasing domain focuses on 
assessing the implications of technologies for business practices but does not address 
how the potential of these technologies is harvested (e.g., Lorentz et al., 2021; Schiele 
and Torn, 2020). From a microfoundational perspective (Barney and Felin, 2013; 
Eisenhardt et al., 2010), organisations should ensure that a lack of skills does not create 
barriers to implementation (Hawking et al., 2004; Flechsig et al., 2021; Giunipero et al., 
2012a). Maturity models developed to facilitate the digital transformation of firms, such 
as Schiele and Torn’s (2020) work, address the need to update the workforce’s digital 
skills as a precondition for facilitating concrete technology-induced transformations. The 
current research contributes to this by providing details on the precise skills that are 
needed. In this way, a much more concrete and operational approach can be taken, 
paving the way for managerial actions. 

Lastly, the skills itemised above need to be inculcated through the educational 
domain. This research provides a list and description of critical skills in future PSM, 
especially in relation to the digitalisation process in purchasing. Education institutes and 
businesses need to collaborate to provide teaching and training programmes to educate 
the purchasing professionals. 

 

66..55..33.. MMaannaaggeemmeenntt  ffiinnddss  gguuiiddeelliinneess  ffoorr  ddiiggiittaalliissaattiioonn  iinn  ppuurrcchhaassiinngg    
The impulse behind this research was to identify the missing skills needed by 
organisations to benefit from increasing digitalisation in the purchasing domain. 
Therefore, the nine future purchasing skills that we identified can further accelerate the 
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Metaphorically, digital transformation in purchasing rests on three pillars: technology, 
relationships, and strategic skills. Hence, multi-skilled individuals are required. On the 
technology side, e-procurement and e-sourcing technology advancement require 
specific skills to use the systems in PSM (Johnson et al., 2007; Kauppi et al., 2013). 
Furthermore, many aspects of operational purchasing activities are automated, where 
technologies, such as robotic process automation, perform many of the buyer's tasks 
(Flechsig et al., 2021). Due to the use of technology and the increasing availability of 
data, data analytic skills in PSM are a requisite to support decision making, especially 
with strategic purchasing activities (Zeisel, 2020; Choi et al., 2018). In the future, it will 
be interesting to see how the relationships between different stakeholders in the supply 
chain are reshaped by using technology. Both intra-company and inter-company 
technologies require a broader range of knowledge (Prajogo and Sohal, 2013). In 
consequence, strategic management skills have been identified that require an up-to-
datedness on domain developments – for example, knowledge on different technologies 
and how these developments have the potential to contribute to increased business 
performance (Sousa and Rocha, 2019).  

The strategic implications are of special interest when it comes to managing the 
supply network of the organisation. As discussed in the Delphi study, the increasing use 
of technology does not only provide insights into partners in the vertical axis of the 
supply chain but also increases transparency for stakeholders from a horizontal 
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supply chains are disrupted by new parties competing for resources (King et al., 2021). 
Thus, advanced supply network management skills could mitigate these challenges. In 
the relational sphere, digital partner management will most likely have to manage a fast-
growing, diverse, and international supply base using digital technologies (Prajogo and 
Sohal, 2013; Schiele and Torn, 2020). Therefore, shaping strategic supplier relationships 
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negotiations are performed digitally or even automated in e-auction systems (Schulze-
Horn et al., 2020).  
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2006). The quantitative results of the Delphi studies have assessed the expected 
probability of occurrence, impact, and adoption level, providing insights into which skills 
are demanded in the short term. Research in the purchasing domain focuses on 
assessing the implications of technologies for business practices but does not address 
how the potential of these technologies is harvested (e.g., Lorentz et al., 2021; Schiele 
and Torn, 2020). From a microfoundational perspective (Barney and Felin, 2013; 
Eisenhardt et al., 2010), organisations should ensure that a lack of skills does not create 
barriers to implementation (Hawking et al., 2004; Flechsig et al., 2021; Giunipero et al., 
2012a). Maturity models developed to facilitate the digital transformation of firms, such 
as Schiele and Torn’s (2020) work, address the need to update the workforce’s digital 
skills as a precondition for facilitating concrete technology-induced transformations. The 
current research contributes to this by providing details on the precise skills that are 
needed. In this way, a much more concrete and operational approach can be taken, 
paving the way for managerial actions. 

Lastly, the skills itemised above need to be inculcated through the educational 
domain. This research provides a list and description of critical skills in future PSM, 
especially in relation to the digitalisation process in purchasing. Education institutes and 
businesses need to collaborate to provide teaching and training programmes to educate 
the purchasing professionals. 

 

66..55..33.. MMaannaaggeemmeenntt  ffiinnddss  gguuiiddeelliinneess  ffoorr  ddiiggiittaalliissaattiioonn  iinn  ppuurrcchhaassiinngg    
The impulse behind this research was to identify the missing skills needed by 
organisations to benefit from increasing digitalisation in the purchasing domain. 
Therefore, the nine future purchasing skills that we identified can further accelerate the 
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development towards Industry 4.0 in purchasing and be used as concrete building blocks 
to define the company's Industry 4.0 or digital transformation roadmap (Schiele and 
Torn, 2020). Their focus is on digitalisation, data management, and automation based 
on autonomous cyber–physical systems. Adopting a microfoundation perspective, this 
research suggests taking incremental steps to reach a higher level of digitalisation by 
educating and training the workforce in the future skills in purchasing suggested here. 
In this research, managers responsible for purchasing employees will find guidance on 
the digitalisation journey towards Industry 4.0 in purchasing and the evolution of the 
skills demanded, and on where exactly these future skills are needed to facilitate 
purchasing maturity.  

Practitioners must be aware of the link between technology and its implications for 
strategy and relationships in the supply chain. It is imprudent to assume that 
digitalisation and its implementation will automatically lead to improved business 
practices. Digitalisation and, therefore, Industry 4.0 will require changes in HRM. Thus, 
purchasing managers must work together with HR departments to develop a working 
knowledge of the future skills, the competency gaps, and the training needed to increase 
performance and keep the company competitive. Training is of particular importance 
for managers and leaders responsible for guiding the organisation through the 
transformation journey. However, a top-down change management approach may well 
be insufficient since employees sense skill gaps on a micro level due to their involvement 
with the technologies. Furthermore, managers need to allocate responsibilities for 
technology implementation within the domain. Individuals need to understand their 
role in stimulating digital transformation in their domain and be fully aware of the skills 
they need to perform their allotted tasks.  

 

6.6.  Limitations and further research: The research is limited to the Delphi method  
The research is limited to the research method applied. Therefore, the world café 

and Delphi methods are limited by the experts' knowledge. Here, experts are a useful 
source of information if the information is limited. A structured approach for selecting 
experts was applied. However, since this is a future-oriented study, the propositions 
addressed cannot be assumed to turn into reality. Since the Delphi study included 45 
participants, some generalisability is assumed. However, research should focus on a 
larger scale study – for example, an extensive survey – to improve the results' 
generalisability. Moreover, the Delphi study is influenced by the Delphi facilitator's 
interference, which could have an impact on the study results.  

This Delphi study's research objective was to identify future purchasing skills needed 

CHAPTER 6 

171 | P a g e  

6 

to move towards Industry 4.0. However, multiple skills were assessed by the experts 
with a high adoption level within the industry (between 20% to 40% have already 
adopted these skills today). This outcome was not expected and could be explained by 
the characteristics and selection criteria of the sample of experts. The study involved 
experts with a good understanding of digitalisation in purchasing, the concept of 
Industry 4.0, and purchasing skills. These experts were found in larger organisations with 
mature purchasing practices – namely, the leaders in development. Hence, a limitation 
to this research may well be that, from a small enterprise perspective, many of the 
findings could be much further away in the future. 

In addition to the suggestions based on the method applied, future research is 
needed to allocate future responsibilities in PSM. Job roles will emerge that are not yet 
discussed in the purchasing-related literature. For example, a new role, such as that of 
data scientist, needs to be introduced to accelerate the implementation of data analytics 
in PSM (Wehrle et al., 2021). This role combines the responsibilities and skills needed to 
perform data analytics in PSM. Furthermore, research is necessary to develop 
educational means to inculcate the skills required. Here, future studies must address 
who can teach the future skills in PSM and which educational methods are suitable to 
teach Industry 4.0 skills. Future and current purchasing professionals can be educated 
and trained in specific purchasing skills, allowing for a higher specialisation level 
(Pekkanen et al., 2020; Ulrich et al., 2013). Furthermore, this research is limited to the 
influence of new technologies on future purchasing skills. Future research needs to 
address the implication of content changes in the PSM field. For example, specific skills 
will be needed to identify product innovation and sustainability in purchasing (Schiele, 
2010; Schulze et al., 2019). Moreover, firms require support to identify the skill gaps in 
their organisation. A skills assessment method is essential so that organisations can 
measure buyers’ current skill levels and make suggestions for improvements. This allows 
organisations to increase their maturity level from a capabilities perspective (Schiele, 
2007).  

In addition, future research is vital to address the technological implications of 
buyer–supplier relationships and purchasing strategies. Our study addresses the skills 
requirements, use of technologies, and changing market dynamics but does not show 
how relationships in the supply chain are reshaped in response to technology. Detailed 
studies on the technology implications are essential to complete the research picture. 

 

6.7. References 
The references can be found on page 253. 
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77..  AASSSSEESSSSIINNGG  SSEERRIIOOUUSS  GGAAMMEESS  WWIITTHHIINN  PPSSMM  EEDDUUCCAATTIIOONN::  AANN  IINN--CCLLAASSSS  
EEXXPPEERRIIMMEENNTT    

 

 

In this research, it has been found that professionals need new Industry 4.0 skills in PSM. 
Hence, educators need to design educational programmes and methods to teach these 
future skills. Therefore, this chapter addresses an in-class educational experiment to 
assess the usefulness of serious games to educate PSM-related skills in higher education. 
The experiment compares the learning outcome of traditional lecturing to interactive 
serious game sessions. Thus, it answers sub-question 3 of this dissertation, which states: 
Which educational methods are suitable for educating future PSM professionals? The 
chapter is written as an individual paper. The contributions to the dissertation are 
discussed at the end of the dissertation. 

 

 

 

 

 

 

 

At time of print, the main part of this chapter in preparation for submission to an 
international scientific journal. The authors are V. Delke, W. Buchholz, and H. Schiele. A 

previous version of this chapter has been presented by V. Delke, W. Buchholz, and H. 
Schiele at the 15th ECGBL Conference (online). The chapter contains major changes 

from the original.  
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Abstract  

In order to prepare higher education graduates for the early phase of their careers, 
institutes attempt to close the gap between the skills they inculcate and the skill 
demands of the industry. This requires educators to keep the learning objectives of their 
courses updated and experiment with teaching methods to meet market expectations. 
Consequently, a student-centred pedagogical approach to experiential learning is often 
used to teach business-related skills. However, the method poses challenges for learners 
and educators, especially in a larger teaching environment. Therefore, this research 
combines the experiential learning theory and game-based learning to provide 
scaffolding to teach business skills in purchasing and supply management (PSM). The 
knowledge is used to develop a serious game as a substitute for traditional teaching 
activities. The effectiveness of the game-based course is tested in a group comparison 
experiment, comparing students playing the game (N=159) to students following 
traditional lectures (N=103). The results show that a serious game effectively delivers 
business-related learning objectives, where the game follows a scaffolding and input-
process-output model. More specifically, the findings show that instructional content 
and game characteristics lead to higher exam scores and support the development of 
relevant skills. Additionally, the game strongly increases student engagement. The 
research outcome not only shows the effectiveness of an experiential design to teach 
domain-specific skills but also provides a foundation for future research to apply and 
improve experiential learning using serious gaming.    
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7.1.  Introduction: Educating PSM skills using a serious game 
Today’s dynamic world, which is heavily influenced by technology, is reshaping the skill 
requirements that students need to perform in the early phase of their careers (Loon, 
2021). Talent is needed to respond to the increasing digitalisation, automation, and 
globalisation of markets (Prajogo and Sohal, 2013; Shet and Pereira, 2021). In this 
context, business schools are encouraged to prepare students, educate them to 
perform, and close the gap between skill demand and supply (Aguinis et al., 2019; 
Bridgstock, 2009). However, graduates face the challenge of applying their theoretically 
learned knowledge within a real-world environment and performing according to the 
expectations of employers from day one of their careers (Lohmann et al., 2019; Pfeffer 
and Fong, 2002). Many business schools changed their education to respond to these 
challenges (Narayanan et al., 2010).  

In order to meet these raised expectations within higher education, educators are 
urged to update their courses’ learning objectives and experiment with teaching 
methods to meet market expectations (Martell, 2007). In higher education teachers 
base their learning objectives on the latest findings (Mesny et al., 2021) and apply 
modern teaching methods, as student-centred approaches, opposite to teacher-
centred, received much attention (Baeten et al., 2010). However, student-centred 
methods, such as experiential learning, are less suitable for larger classrooms, and 
students may need clear structures (i.e., scaffolds) within the student-centred approach 
as safeguards (Janson et al., 2020; Prosser and Trigwell, 1997). Within the last decades, 
the technology used in teaching (e.g., technology-mediated learning) received attention 
for providing these scaffolds to larger teaching environments (Arias and Walker, 2004; 
Janson et al., 2020) and especially game-based learning (i.e., serious gaming) has been 
argued to have large potential for effective teaching (Carenys and Moya, 2016).   

Accordingly, serious games and gamification received much attention within 
education to teach knowledge and train skills (e.g., Boyle et al., 2016). They are a 
promising method to teach students and professionals and are key in a the transition 
towards Education 4.0 (Ramírez-Montoya et al., 2022). Here, serious games are seen to 
benefit from higher student engagement, motivation, and the opportunity to teach 
practical skills (Bedwell et al., 2012; Carenys and Moya, 2016; Connolly et al., 2012). This 
study uses game-based learning and investigates how it can be applied as an experiential 
teaching method in business education, focusing on educating competency-based 
learning objectives in the purchasing and supply management (PSM) domain. Hence, it 
builds on the latest findings in PSM to abstract learning objectives transferred to a 
serious game.  
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In business education, the PSM discipline was chosen as the context of this study 
because the domain is undergoing significant changes due to shifts in the business 
environment. Recent research and publications in PSM have stressed that purchasers’ 
skills change for three major reasons. Firstly, the field has transformed from an operative 
function to a strategic function requiring enhanced skills (e.g.,  Giunipero et al., 2006). 
Secondly, contextual changes have shifted the scope of purchasing – for instance, on 
innovation and sustainability in the supply chain (e.g., Stek and Schiele, 2021). Thirdly, 
the working environment of purchasers is changing due to the implementation of new 
technologies (e.g., Wehrle et al., 2021). These changes require advanced, specific, and 
diverse skills for purchasing activities. However, limited research is available on how to 
inculcate these skills, despite scholars emphasising the importance and need for 
sophisticated educational methods (Giunipero and Pearcy, 2000, Bals et al., 2019, 
Pekkanen et al., 2020). Thus, adequate didactical methods will be needed. This research 
aims to design a learning experience suitable for educating specific business skills. 
Therefore, a student-centred learning approach in the form of experiential learning has 
been chosen by studying the suitability of serious games as a substitute for the classical 
frontal lecturing approach. A serious game has been developed and implemented in a 
higher education purchasing-oriented study programme that seeks to answer the 
research question:  

• RQ: How can game-based learning be implemented as a substitute for 
traditional frontal teaching in higher education? 

 

A comparison study, organised as an experiment, has been conducted to assess the 
usefulness of serious games. The comparison study continued for three years and 
involved 159 students playing the game. The test groups’ learning experience and 
performance were compared to the 103 students who followed three traditional 
lectures addressing the same learning objectives. A pre-and post-survey study has been 
conducted, and the learning outcome has been assessed based on a 20 multiple-choice 
examination. The study’s outcome shows that the developed serious game is a useful 
method to educate future purchasing professionals, where students playing the game 
as preparation for an examination score significantly higher than students following the 
traditional lectures. Furthermore, the survey study provides insights into how students 
perceive serious games in PSM education. 
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7.2.  Theoretical background: Serious games as scaffolds for experiential learning 
77..22..11.. EExxppeerriieennttiiaall  lleeaarrnniinngg  tthheeoorryy  iinn  bbuussiinneessss  eedduuccaattiioonn  
An experiential learning perspective is taken as the foundation for this study. 
Experiential learning is a philosophy of education based on the ‘theory of experience’ 
(Dewey, 1934). It was developed in the 20th century based on several known authors 
such as John Dewey, Kurt Lewin, Jean Piaget, William James, Carl Jung, Paulo Freire, and 
Carl Rogers (Kolb and Kolb, 2005). The seminal work of Kolb (1984) summarised the 
concept as a model of adult learning, especially applied in higher education, defining 
experiential learning as ‘the process whereby knowledge is created through the 
transformation of experience. Knowledge results from the combination of grasping and 
transforming experience’ (Kolb, 1984, p. 41). A model emerged from this definition, 
addressing the learning process in four aspects: experiencing, reflecting, thinking, and 
acting  (Kolb and Kolb, 2005). Experiential learning is responsive to the learning situation 
and content as well as based on the learner’s immediate or concrete experience, 
followed by reflection on this experience. The learner reflects and thinks about that 
concrete experience to build abstract concepts for subsequent action. Based on these 
assumptions, the experiential learning theory model eventually portrays the four 
aforementioned aspects in four stages: i) concrete experience, ii) reflective observation, 
iii) abstract conceptualisation, and iv) active experimentation (Kolb, 1984). All four 
stages are critical for effective learning from experience, yet an explicit link to 
technology-enabled teaching and, in particular, serious gaming does not yet exist.  

In addition to the four stages of learning, recent publications have addressed the 
learning process of experiential learning concerning different knowledge types, referring 
to the know-what, know-why, care-why, and care-what, assuming that learners can 
acquire all learning types by going through the whole experiential learning cycle (Lee, 
2020). Even though studies have shown broadly that experiential curricula could 
improve student attitudes and confidence (Caza et al., 2015), the more student-centred 
teaching approach of experiential learning requires a unique set of teaching skills and 
safeguards for learners (Dean et al., 2020). From a learners perspective, experiential 
teaching regularly ‘forces’ learners to join experiential teaching activities that they may 
not have experienced before and might limit the students’ perceived choice of learning 
methods (Dean et al., 2020). Furthermore, some students may feel overwhelmed by the 
pedagogic method and experience cognitive overload (Kalyuga, 2011; Magni et al., 
2013). For educators and teachers, the experiential teaching approach is especially 
challenging in larger teaching environments since it requires greater resources to guide 
students and provide them with feedback (Arias and Walker, 2004; Janson et al., 2020). 
Hence, even though experiential learning has huge potential, many pitfalls exist in the 
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In business education, the PSM discipline was chosen as the context of this study 
because the domain is undergoing significant changes due to shifts in the business 
environment. Recent research and publications in PSM have stressed that purchasers’ 
skills change for three major reasons. Firstly, the field has transformed from an operative 
function to a strategic function requiring enhanced skills (e.g.,  Giunipero et al., 2006). 
Secondly, contextual changes have shifted the scope of purchasing – for instance, on 
innovation and sustainability in the supply chain (e.g., Stek and Schiele, 2021). Thirdly, 
the working environment of purchasers is changing due to the implementation of new 
technologies (e.g., Wehrle et al., 2021). These changes require advanced, specific, and 
diverse skills for purchasing activities. However, limited research is available on how to 
inculcate these skills, despite scholars emphasising the importance and need for 
sophisticated educational methods (Giunipero and Pearcy, 2000, Bals et al., 2019, 
Pekkanen et al., 2020). Thus, adequate didactical methods will be needed. This research 
aims to design a learning experience suitable for educating specific business skills. 
Therefore, a student-centred learning approach in the form of experiential learning has 
been chosen by studying the suitability of serious games as a substitute for the classical 
frontal lecturing approach. A serious game has been developed and implemented in a 
higher education purchasing-oriented study programme that seeks to answer the 
research question:  

• RQ: How can game-based learning be implemented as a substitute for 
traditional frontal teaching in higher education? 

 

A comparison study, organised as an experiment, has been conducted to assess the 
usefulness of serious games. The comparison study continued for three years and 
involved 159 students playing the game. The test groups’ learning experience and 
performance were compared to the 103 students who followed three traditional 
lectures addressing the same learning objectives. A pre-and post-survey study has been 
conducted, and the learning outcome has been assessed based on a 20 multiple-choice 
examination. The study’s outcome shows that the developed serious game is a useful 
method to educate future purchasing professionals, where students playing the game 
as preparation for an examination score significantly higher than students following the 
traditional lectures. Furthermore, the survey study provides insights into how students 
perceive serious games in PSM education. 
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7.2.  Theoretical background: Serious games as scaffolds for experiential learning 
77..22..11.. EExxppeerriieennttiiaall  lleeaarrnniinngg  tthheeoorryy  iinn  bbuussiinneessss  eedduuccaattiioonn  
An experiential learning perspective is taken as the foundation for this study. 
Experiential learning is a philosophy of education based on the ‘theory of experience’ 
(Dewey, 1934). It was developed in the 20th century based on several known authors 
such as John Dewey, Kurt Lewin, Jean Piaget, William James, Carl Jung, Paulo Freire, and 
Carl Rogers (Kolb and Kolb, 2005). The seminal work of Kolb (1984) summarised the 
concept as a model of adult learning, especially applied in higher education, defining 
experiential learning as ‘the process whereby knowledge is created through the 
transformation of experience. Knowledge results from the combination of grasping and 
transforming experience’ (Kolb, 1984, p. 41). A model emerged from this definition, 
addressing the learning process in four aspects: experiencing, reflecting, thinking, and 
acting  (Kolb and Kolb, 2005). Experiential learning is responsive to the learning situation 
and content as well as based on the learner’s immediate or concrete experience, 
followed by reflection on this experience. The learner reflects and thinks about that 
concrete experience to build abstract concepts for subsequent action. Based on these 
assumptions, the experiential learning theory model eventually portrays the four 
aforementioned aspects in four stages: i) concrete experience, ii) reflective observation, 
iii) abstract conceptualisation, and iv) active experimentation (Kolb, 1984). All four 
stages are critical for effective learning from experience, yet an explicit link to 
technology-enabled teaching and, in particular, serious gaming does not yet exist.  

In addition to the four stages of learning, recent publications have addressed the 
learning process of experiential learning concerning different knowledge types, referring 
to the know-what, know-why, care-why, and care-what, assuming that learners can 
acquire all learning types by going through the whole experiential learning cycle (Lee, 
2020). Even though studies have shown broadly that experiential curricula could 
improve student attitudes and confidence (Caza et al., 2015), the more student-centred 
teaching approach of experiential learning requires a unique set of teaching skills and 
safeguards for learners (Dean et al., 2020). From a learners perspective, experiential 
teaching regularly ‘forces’ learners to join experiential teaching activities that they may 
not have experienced before and might limit the students’ perceived choice of learning 
methods (Dean et al., 2020). Furthermore, some students may feel overwhelmed by the 
pedagogic method and experience cognitive overload (Kalyuga, 2011; Magni et al., 
2013). For educators and teachers, the experiential teaching approach is especially 
challenging in larger teaching environments since it requires greater resources to guide 
students and provide them with feedback (Arias and Walker, 2004; Janson et al., 2020). 
Hence, even though experiential learning has huge potential, many pitfalls exist in the 
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application of experiential learning. Regrettably, guidance on how to tackle such 
challenges, especially using technology, has rarely been studied. To mitigate these 
challenges for learners and educators, game-based learning provides a method of 
limiting the space of experiential learning. Especially in the context of technology-
mediated learning, technology-based games can help to provide scaffolds for 
experiential teaching approaches (Janson et al., 2020). In non-technology-based 
teaching activities, such as traditional lectures, scaffolds employed as supportive 
structures are provided by knowledgeable others, such as teachers (Wood et al., 1976). 
In technology-supported teachings, such as digital games, scaffolding assists students in 
providing a supportive structure for learning (Pea, 2018). After students secure greater 
independence, confidence, and competency, the scaffolding measures can be reduced 
and responsibilities shifted from the educator to the learner (Janson et al., 2020). 

 

77..22..22.. GGaammee--bbaasseedd  lleeaarrnniinngg  aass  ssccaaffffoollddiinngg  ffoorr  eexxppeerriieennttiiaall  tteeaacchhiinngg  mmeetthhooddss  
In game-based education, researchers differentiate between gamification and serious 
games. On the one hand, gamification has been described as ‘the use of game design 
elements in a non-game context’ (Deterding et al., 2011, p. 9), ‘creating a gameful 
experience’ (Hamari et al., 2014, p. 3025) or ‘the process of making activities more game-
like’ (Werbach, 2014, p. 66). On the other hand, serious games have been defined as 
‘any form of interactive computer-based game software for one or multiple players to be 
used on any platform, and that has been developed with the intention to be more than 
entertainment’ (Ritterfeld et al., 2009, p. 9). These games are ‘a system in which players 
engage in an artificial conflict, defined by rules, that results in a qualifiable outcome’ 
(Salen et al., 2004, p. 83). In one sense, serious gaming is a computer-based extension 
of gamification.  

Various concepts to apply game-based learning and implement it in a course exist. 
In this research, the ‘input-process-output game model’ developed by Garris et al. 
(2002) is used as the framework for the lecture design because it relates very well to the 
concepts of the experiential learning theory described earlier. The ‘input-process-output 
game model’ follows three phases to develop a meaningful game-based learning 
experience: i) input, ii) process, and iii) output. Here, the input is divided into the 
instructional content and game characteristics. The instructional content of the game 
should be determined according to market demands, following the redesigning of 
curricula in universities and business schools (Caza et al., 2015). Thus, the serious game 
needs to be beneficial for the specific stakeholder focusing on domain-specific 
knowledge (van den Berg et al., 2017; Prensky, 2001). Moreover, the goal and objectives 
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of the game need to be clear and understandable (Blunt, 2007; Mora et al., 2017; 
William et al., 2018). Concerning the game characteristics and content, its objectives 
need to be linked to the design, where the right level of abstraction of the used concepts 
is essential (Brauner et al., 2016; Hosseini and Haddara, 2019). Thus, the game should 
represent a simplification of the real environment without being too complex. Often, 
the game’s complexity increases while the student progresses in the game – that is, 
between different playing rounds (Westrom and Shaban, 1992).  

The second step addresses the student progressing through the game, called the 
game cycle. In most business games, this includes various scenarios where the student 
has to make decisions based on the information provided in the game. Garris et al. 
(2002) divided the process phase into three steps the learner goes through: i) system 
feedback, ii) user judgments, and iii) user behaviour. While playing the game, the system 
provides feedback according to tasks the student must fulfil or based on previous 
decisions the student has taken. Adequate complexity levels should continue so that 
students can observe the impact of their decisions (Aguiar and Nakano, 2017; William 
et al., 2018). Next, based on the system’s feedback, the user prepares the next decisions, 
searching for opportunities to improve performance. Lastly, the user will act accordingly 
and implement the best decisions based on the user’s judgment.  

The last step of the game model addresses the output phase. After the game cycle, 
the user goes through a debriefing, ultimately achieving learning outcomes (Garris et al., 
2002). In the debriefing, the game’s events are reviewed and analysed, resulting in a 
deeper understanding of the topic (Garris et al., 2002). The learning outcome of the 
game addresses the results according to learning objectives, which can be divided into 
three broad categories: skill-based, cognitive, and affective outcomes (Kraiger et al., 
1993). The learning objectives must be assessed in the output phase to achieve 
constructive alignment and to close the triangle between learning objectives, learning 
and teaching activities, and assessment (Biggs, 1996). The following paragraph 
addresses the link between experiential and game-based learning by linking the 
experiential learning and game cycle. This is followed by a description of the game 
characteristics required to design a serious game. 

 

77..22..33.. TThhee  lliinnkk  bbeettwweeeenn  eexxppeerriieennttiiaall  aanndd  ggaammee--bbaasseedd  lleeaarrnniinngg  
Based on the experiential learning theory and game-based learning, a pedagogic 
concept has been developed to teach business-related skills. Therefore, the input-
process-output game model developed by Garris et al. (2002) has been integrated with 
Kolb’s (1984) four steps of the experiential learning cycle. As a result, a model showing 
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application of experiential learning. Regrettably, guidance on how to tackle such 
challenges, especially using technology, has rarely been studied. To mitigate these 
challenges for learners and educators, game-based learning provides a method of 
limiting the space of experiential learning. Especially in the context of technology-
mediated learning, technology-based games can help to provide scaffolds for 
experiential teaching approaches (Janson et al., 2020). In non-technology-based 
teaching activities, such as traditional lectures, scaffolds employed as supportive 
structures are provided by knowledgeable others, such as teachers (Wood et al., 1976). 
In technology-supported teachings, such as digital games, scaffolding assists students in 
providing a supportive structure for learning (Pea, 2018). After students secure greater 
independence, confidence, and competency, the scaffolding measures can be reduced 
and responsibilities shifted from the educator to the learner (Janson et al., 2020). 

 

77..22..22.. GGaammee--bbaasseedd  lleeaarrnniinngg  aass  ssccaaffffoollddiinngg  ffoorr  eexxppeerriieennttiiaall  tteeaacchhiinngg  mmeetthhooddss  
In game-based education, researchers differentiate between gamification and serious 
games. On the one hand, gamification has been described as ‘the use of game design 
elements in a non-game context’ (Deterding et al., 2011, p. 9), ‘creating a gameful 
experience’ (Hamari et al., 2014, p. 3025) or ‘the process of making activities more game-
like’ (Werbach, 2014, p. 66). On the other hand, serious games have been defined as 
‘any form of interactive computer-based game software for one or multiple players to be 
used on any platform, and that has been developed with the intention to be more than 
entertainment’ (Ritterfeld et al., 2009, p. 9). These games are ‘a system in which players 
engage in an artificial conflict, defined by rules, that results in a qualifiable outcome’ 
(Salen et al., 2004, p. 83). In one sense, serious gaming is a computer-based extension 
of gamification.  

Various concepts to apply game-based learning and implement it in a course exist. 
In this research, the ‘input-process-output game model’ developed by Garris et al. 
(2002) is used as the framework for the lecture design because it relates very well to the 
concepts of the experiential learning theory described earlier. The ‘input-process-output 
game model’ follows three phases to develop a meaningful game-based learning 
experience: i) input, ii) process, and iii) output. Here, the input is divided into the 
instructional content and game characteristics. The instructional content of the game 
should be determined according to market demands, following the redesigning of 
curricula in universities and business schools (Caza et al., 2015). Thus, the serious game 
needs to be beneficial for the specific stakeholder focusing on domain-specific 
knowledge (van den Berg et al., 2017; Prensky, 2001). Moreover, the goal and objectives 
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of the game need to be clear and understandable (Blunt, 2007; Mora et al., 2017; 
William et al., 2018). Concerning the game characteristics and content, its objectives 
need to be linked to the design, where the right level of abstraction of the used concepts 
is essential (Brauner et al., 2016; Hosseini and Haddara, 2019). Thus, the game should 
represent a simplification of the real environment without being too complex. Often, 
the game’s complexity increases while the student progresses in the game – that is, 
between different playing rounds (Westrom and Shaban, 1992).  

The second step addresses the student progressing through the game, called the 
game cycle. In most business games, this includes various scenarios where the student 
has to make decisions based on the information provided in the game. Garris et al. 
(2002) divided the process phase into three steps the learner goes through: i) system 
feedback, ii) user judgments, and iii) user behaviour. While playing the game, the system 
provides feedback according to tasks the student must fulfil or based on previous 
decisions the student has taken. Adequate complexity levels should continue so that 
students can observe the impact of their decisions (Aguiar and Nakano, 2017; William 
et al., 2018). Next, based on the system’s feedback, the user prepares the next decisions, 
searching for opportunities to improve performance. Lastly, the user will act accordingly 
and implement the best decisions based on the user’s judgment.  

The last step of the game model addresses the output phase. After the game cycle, 
the user goes through a debriefing, ultimately achieving learning outcomes (Garris et al., 
2002). In the debriefing, the game’s events are reviewed and analysed, resulting in a 
deeper understanding of the topic (Garris et al., 2002). The learning outcome of the 
game addresses the results according to learning objectives, which can be divided into 
three broad categories: skill-based, cognitive, and affective outcomes (Kraiger et al., 
1993). The learning objectives must be assessed in the output phase to achieve 
constructive alignment and to close the triangle between learning objectives, learning 
and teaching activities, and assessment (Biggs, 1996). The following paragraph 
addresses the link between experiential and game-based learning by linking the 
experiential learning and game cycle. This is followed by a description of the game 
characteristics required to design a serious game. 

 

77..22..33.. TThhee  lliinnkk  bbeettwweeeenn  eexxppeerriieennttiiaall  aanndd  ggaammee--bbaasseedd  lleeaarrnniinngg  
Based on the experiential learning theory and game-based learning, a pedagogic 
concept has been developed to teach business-related skills. Therefore, the input-
process-output game model developed by Garris et al. (2002) has been integrated with 
Kolb’s (1984) four steps of the experiential learning cycle. As a result, a model showing 
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the relation between the learning process and the game lecture design has been 
developed (see Figure 23). Since the student-centred approach of game-based learning 
could be challenging for students and educators, the teaching methods benefit from 
scaffolds that guide learners and teachers through the process. Therefore, the ‘input-
process-output game model’ of Garris et al. (2002) provides a framework for applying 
the method. It is essential to understand the fundamentals of how the experiential 
learning theory benefits the learning outcomes during the process stages of the model.  

 

 

Figure 23 – The link between experiential learning and the game cycle 

At the beginning of the experiential learning and game cycle, the learner is exposed 
to a scenario of a concrete experience provided by the teacher and the game’s system. 
In the first learning iteration, the concrete experience is based on the initial case 
description or initial decisions provided in the game. Next, in the game cycle, the learner 
enters the phase of user judgment, from where the learner enters the subsequent two 
phases of the experiential learning cycle. Firstly, the learner reflects on the content 
provided and, secondly, enters the abstract conceptualisation phase in which the 
learner abstracts future decisions. As the last step of the experiential learning and game 
cycle, the learner takes specific actions in the active experimentation phase. The last 
phase of taking specific actions will influence the game environment and trigger system 
feedback, restarting the experiential learning and game cycle for the second iteration. 
This cycle can be repeated multiple times.  
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In this design, scaffolding is provided for experiential learning at various stages for 
the student and teacher. Firstly, the game environment provides a safe scenario in which 
the learner can take decisions, reducing the risk of decision making and providing 
safeguards for learners (Dean et al., 2020). Secondly, the risk of overwhelmed students 
and cognitive overload can be reduced (Kalyuga, 2011). Here, game-based learning 
benefits from the opportunity to increase the game’s complexity between different 
playing rounds while the student progresses in the game (Westrom and Shaban, 1992). 
Thus, students learn incrementally.  

From a teacher’s perspective, the game-based learning approach provides 
experiential learning scaffolds, potentially reducing the skill requirements of teachers 
(Dean et al., 2020). Especially with technology, serious games can provide direct 
feedback to students, partially replacing the feedback provided by teachers (Carenys 
and Moya, 2016). Game-based learning provides a student-centred approach in larger 
teaching environments since teachers’ workload can be reduced (Janson et al., 2020).  

 

77..22..44.. GGaammee  ccoonntteenntt  aanndd  ggaammee  cchhaarraacctteerriissttiiccss    
Based on the work of Wilson et al. (2009) and that of Bedwell et al. (2012), a list of 19 
game attributes contributing to learning outcomes is consolidated. These include 
adoption, assessment, challenge, conflict, control, fantasy, interaction (equipment), 
interaction (interpersonal), interaction (social), language/communication, location, 
mystery, pieces or player, progress, surprise, representation, rules/goals, safety, and 
sensory stimuli. Previous literature shows that serious games help improve student 
motivation and engagement and achieve learning objectives, which further improves 
learning outcomes (Hamari et al., 2016). However, there is only limited research that 
addresses the connection between specific game attributes and learning outcomes. To 
create a meaningful learning experience, the student should have a high engagement 
level with the learning content, which multiple components can achieve. Still, it is not 
easy to measure performance and outcome measures for retention, satisfaction, 
attendance, engagement, motivation, improvements in learning, and socialisation 
(Mora et al., 2017). 

One central component for a serious game to achieve high student engagement is 
the enjoyment level of the student-player (Aguiar and Nakano, 2017; Mora et al., 2017). 
When the students enjoy playing the game, they will continue and achieve the best 
possible results. Therefore, serious games benefit from appealing aesthetics via the user 
interface and gameplay (Aguiar and Nakano, 2017; Brauner et al., 2016; Hosseini and 
Haddara, 2019). Furthermore, the students’ enjoyment and engagement increase with 
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the relation between the learning process and the game lecture design has been 
developed (see Figure 23). Since the student-centred approach of game-based learning 
could be challenging for students and educators, the teaching methods benefit from 
scaffolds that guide learners and teachers through the process. Therefore, the ‘input-
process-output game model’ of Garris et al. (2002) provides a framework for applying 
the method. It is essential to understand the fundamentals of how the experiential 
learning theory benefits the learning outcomes during the process stages of the model.  

 

 

Figure 23 – The link between experiential learning and the game cycle 

At the beginning of the experiential learning and game cycle, the learner is exposed 
to a scenario of a concrete experience provided by the teacher and the game’s system. 
In the first learning iteration, the concrete experience is based on the initial case 
description or initial decisions provided in the game. Next, in the game cycle, the learner 
enters the phase of user judgment, from where the learner enters the subsequent two 
phases of the experiential learning cycle. Firstly, the learner reflects on the content 
provided and, secondly, enters the abstract conceptualisation phase in which the 
learner abstracts future decisions. As the last step of the experiential learning and game 
cycle, the learner takes specific actions in the active experimentation phase. The last 
phase of taking specific actions will influence the game environment and trigger system 
feedback, restarting the experiential learning and game cycle for the second iteration. 
This cycle can be repeated multiple times.  
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In this design, scaffolding is provided for experiential learning at various stages for 
the student and teacher. Firstly, the game environment provides a safe scenario in which 
the learner can take decisions, reducing the risk of decision making and providing 
safeguards for learners (Dean et al., 2020). Secondly, the risk of overwhelmed students 
and cognitive overload can be reduced (Kalyuga, 2011). Here, game-based learning 
benefits from the opportunity to increase the game’s complexity between different 
playing rounds while the student progresses in the game (Westrom and Shaban, 1992). 
Thus, students learn incrementally.  

From a teacher’s perspective, the game-based learning approach provides 
experiential learning scaffolds, potentially reducing the skill requirements of teachers 
(Dean et al., 2020). Especially with technology, serious games can provide direct 
feedback to students, partially replacing the feedback provided by teachers (Carenys 
and Moya, 2016). Game-based learning provides a student-centred approach in larger 
teaching environments since teachers’ workload can be reduced (Janson et al., 2020).  

 

77..22..44.. GGaammee  ccoonntteenntt  aanndd  ggaammee  cchhaarraacctteerriissttiiccss    
Based on the work of Wilson et al. (2009) and that of Bedwell et al. (2012), a list of 19 
game attributes contributing to learning outcomes is consolidated. These include 
adoption, assessment, challenge, conflict, control, fantasy, interaction (equipment), 
interaction (interpersonal), interaction (social), language/communication, location, 
mystery, pieces or player, progress, surprise, representation, rules/goals, safety, and 
sensory stimuli. Previous literature shows that serious games help improve student 
motivation and engagement and achieve learning objectives, which further improves 
learning outcomes (Hamari et al., 2016). However, there is only limited research that 
addresses the connection between specific game attributes and learning outcomes. To 
create a meaningful learning experience, the student should have a high engagement 
level with the learning content, which multiple components can achieve. Still, it is not 
easy to measure performance and outcome measures for retention, satisfaction, 
attendance, engagement, motivation, improvements in learning, and socialisation 
(Mora et al., 2017). 

One central component for a serious game to achieve high student engagement is 
the enjoyment level of the student-player (Aguiar and Nakano, 2017; Mora et al., 2017). 
When the students enjoy playing the game, they will continue and achieve the best 
possible results. Therefore, serious games benefit from appealing aesthetics via the user 
interface and gameplay (Aguiar and Nakano, 2017; Brauner et al., 2016; Hosseini and 
Haddara, 2019). Furthermore, the students’ enjoyment and engagement increase with 
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the elements that support competition, rewards, and rankings (William et al., 2018). The 
interaction between the different learners is highly important, which can be achieved 
through competition and collaboration between the players (Gari et al., 2018; 
Muangsrinoon and Boonbrahm, 2019). To help the student’s learning, additional 
performance indicators in the game provide instantaneous feedback. Thus, extensive 
opportunities for feedback should be available to allow the student to reflect on game 
activities and their decisions (Brauner et al., 2016; Gari et al., 2018). In this study, these 
game elements have been used to assess how specific business-related skills in PSM can 
be inculcated using a game-based learning design. 

 

77..22..55.. BBuussiinneessss  sskkiillllss  aanndd  ccoommppeetteenncciieess  iinn  PPSSMM  
To assess the suitability of the designed game, specific learning objectives were tested 
according to the latest findings on skill requirements in PSM. Therefore, the used in-
class experiment tests the outcome of the learning event based on students’ self-
assessment and an examination. In the following publications in the field of PSM, the 
focus was on needed ‘hard skill’ (Andrews and Higson, 2008). Therefore, the study does 
not cover a wider spectrum of skills that experiential teaching activities could teach. This 
limitation comes from the fact that the course’s learning objectives are similar to the 
substituted traditional lectures presented in this research. In the latter game design and 
experiment, these PSM skills were addressed as the course’s learning objectives and 
used to evaluate the usefulness of the serious game. 

This research is conducted in the context of PSM, taught in business-related studies 
at higher education institutes. This area of business is well suited to studying the 
educational impact of serious gaming because a purchaser needs to master a complete 
set of skills, which include technical skills, interpersonal skills, internal enterprise skills, 
external enterprise skills, and strategic business skills (Tassabehji and Moorhouse, 
2008), and students need to be taught accordingly. Over recent decades, research on 
purchasing skills has identified and categorised skills in purchasing (Eltantawy et al., 
2009; Tassabehji and Moorhouse, 2008). Furthermore, the increasing need for strategic 
business skills in PSM has been explored, where the domain is shifting from focusing on 
operational activities to the strategic impact on the firm (Giunipero et al., 2006). Today, 
purchasing professionals must master skills to meet a firm’s cost targets (Hesping and 
Schiele, 2016), comply with sustainability regulations (Johnsen et al., 2014), engage in 
innovation sourcing activities (Luzzini et al., 2015), and manage complex supplier 
relationships (Vos et al., 2016). Therefore, scholars link buyer’s skill requirements to 
various tasks within purchasing activities (Knight et al., 2014). Furthermore, the impact 
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of increasing digitalisation and a shifting market environment has been addressed (Bals 
et al., 2019). The research by Bals et al. (2019) has extended the body of knowledge with 
an extensive literature review combined with interview studies to determine the skills 
needed by current and future professionals. The list of skills provided by Bals et al. (2019) 
was used to identify the skills needed by purchasing professionals to cope with relevant 
purchasing objectives and the changing market situation.  Hence, these skills can be used 
as a basis for testing the impact of serious gaming, where the list of addressed skills is 
presented in the results in Table 5.  

 

7.3.  Methodology: Within and between groups comparison experiment 
77..33..11.. DDeerriivveedd  rreesseeaarrcchh  mmooddeell    
This research aims to understand how game-based learning can substitute for classical 
frontal teaching in higher education, teaching business-related skills. After reviewing 
relevant literature and developing the model described above, which combines the 
experiential learning and game cycle, the following research model has been derived 
(see Figure 24).  

 

 

Figure 24 – Research model 

A comparison study, designed as an experiment, was conducted to fulfil the 
objectives of this research. Following the suggestions of Boyle et al. (2016), the five 
quality assessment criteria, according to Connolly et al. (2012), were used to ensure high 
quality in the comparison study, including: i) quality of research design for answering 
the question: high, e.g., randomised control trial (RCT); medium, e.g., quasi-
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the elements that support competition, rewards, and rankings (William et al., 2018). The 
interaction between the different learners is highly important, which can be achieved 
through competition and collaboration between the players (Gari et al., 2018; 
Muangsrinoon and Boonbrahm, 2019). To help the student’s learning, additional 
performance indicators in the game provide instantaneous feedback. Thus, extensive 
opportunities for feedback should be available to allow the student to reflect on game 
activities and their decisions (Brauner et al., 2016; Gari et al., 2018). In this study, these 
game elements have been used to assess how specific business-related skills in PSM can 
be inculcated using a game-based learning design. 
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experimental controlled study or low, e.g., pre-test/post-test design; ii) appropriate 
methods and analysis; iii) generalisability of findings; iv) relevance of the focus of the 
study (including conceptual focus, context, sample, and measures) to address the 
research question; and v) trustworthiness of the findings.  

 

77..33..22.. TTwwoo  ggrroouuppss  ccoommppaarriissoonn  eexxppeerriimmeenntt    
An experimental study approach was used to identify causality and mechanisms where 
other data sources do not succeed in providing insights (Charness et al., 2012; Chatterji 
et al., 2016). The experimental research design helps to understand the role and benefits 
of the developed serious game in teaching PSM skills. Various educational studies use a 
pre-experiential design, where a group is exposed to an experimental variable or an 
event (X), and later the outcome is measured based on observation or measurement (O) 
(Campbell and Stanley, 1963; Hacking, 1984). This research applies an O1-X-O2 
experiment research design, which includes a measure of knowledge before (O1) and a 
measure of knowledge after (O2) exposing the group to the experimental variable or 
event (X) (Campbell and Stanley, 1963). Therefore, the one-group pre-test-post-test 
design was based on a survey. 

Furthermore, a control group design was utilised to compare how well students 
learned from the game compared to the traditional lectures, resulting in a between-
subject design (Charness et al., 2012). Since no control group was available in the same 
bachelor’s programme, the identical learning objectives were taught using a traditional 
lecturing approach in the master’s programme. The beneficial aspect of this study was 
that both groups are comparable in their pre-knowledge of purchasing-related topics, 
owing to a lack of purchasing-related courses in their previous study programmes or 
education. The study was conducted across three academic years, resulting in three data 
collection phases for the experimental and control group (see Figure 25). In the study 
year 2020-2021, the data collection was challenged by the COVID-19 pandemic. 
However, it was possible to organise the courses similar to previous years, organising 
the control group lectures online and the game sessions as an offline tutorial on campus. 
Furthermore, the learning outcome assessment – the multiple-choice questions – was 
not published. The data collection was similar in all years, confirmed by the similar 
assessment scores for the control variables between the years as presented in Appendix 
5.  
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Figure 25 – Experiment setup 

77..33..33.. LLeeccttuurree  ccoonntteenntt  aanndd  ggaammee  ddeessiiggnn  
The developed game is an online multiplayer game classified as a simulation game and 
is used as a case study (Wilson et al., 2009). Since the game addresses the PSM context, 
characterised by marked dynamics, finding a game design that allows interaction 
between the different teams (players) was important. These interactions include the 
influence of one team’s decision on the game situation of other teams – for example, an 
increasing price when the demand for components is high. In the game, students take 
the purchasing manager role in a middle-sized brewery. Students play the game in teams 
of 2 to 3 players. The teacher randomly assigned players to the teams, which did not 
change during the game. The game course is organised into four lectures where, in each 
lecture, students play one business year of the brewery (four years in total). The first 
lecture takes approximately 45 minutes to introduce the game, organise the student 
teams, and play the first round to become familiar with the game environment. 

Next, the three modules (1) supplier satisfaction; (2) cost-optimisation; and (3) 
innovation management, follow (see Figure 2). Each module is organised in three 
phases, following the input-process-outcome serious game design model of Garris et al. 
(2002). Firstly, the teacher holds a micro lecture, introducing the discussed module’s 
instructional content and game characteristics. Next, students play the game for 45 
minutes, followed by reflection and discussion (see Figure 26). In the first phase – the 
input phase – the teacher introduces the instructional content as a micro lecture, briefly 
introducing the topics discussed  in the modules and indicating where these topics are 
embedded in the game. The second phase addresses the game process where students 
play the game in an online environment. During the playtime, students analyse the 
purchasing situation of the firm, take decisions in their purchasing department, observe 
the outcome of their decisions, reflect on their decisions, and improve their plan for the 
next round. The students’ decisions include drawing up requests and making 
preparations to solicit offers, ordering components from suppliers, planning several 
investment projects to launch cost-saving techniques or improve supplier satisfaction, 
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and costing the price at which their products will enter the market. All decisions are 
managed in the online game environment and will be progressed by the teacher 
automatically. As the game progresses, the students need to compete against each 
other for scarce resources in an increasingly complex supply market, including an 
element of surprise.  

 

 

Figure 26 – The serious game process 

The goal is to use a consistent purchasing strategy, fulfil the need for products, and 
achieve a higher profit. The players who fulfil these goals are best placed to win the 
game. Therefore, the game provides direct feedback on how their decisions impact 
game performance. Here, students see how decisions affect their profit margin or 
improve supplier satisfaction. To increase feedback to the students in phase three – the 
output – students discuss what is happening in the game with their teacher, providing 
structure to the students’ reflection. To increase competition in the game, students can 
partly see the decisions taken by other teams. The decisions presented include those 
that would be transparent in a real-life market situation, increasing the level of reality 
of the game. Additionally, the game provides a ranking and performance dashboard. 
These performance indicators include, for example, the attained saving, profit, supplier 
satisfaction score, and selected suppliers of all groups. In this dashboard, the specific 
decisions taken by other groups are not visible. Only a summary of the groups’ decisions 
is presented. Furthermore, the game uses collaborative elements to increase the 
interaction between teams. These collaborative elements include purchasing-related 
decisions that teams can take together. To make use of these collaborative decisions, 
the students must find teams that are willing to cooperate on projects in the game. 
These projects could, for example, include a collaborative sourcing strategy, bundling 
the purchasing volume of two teams to reduce purchasing costs. After playing the game 
for four years, the winning team is announced, and the teacher discusses the tactics 
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used in class. This debriefing of the game and reflection on the learning objectives is 
essential for the learning outcome. 

 

77..33..44.. SSaammppllee  cchhaarraacctteerriissttiiccss  
In the experiment, 262 students participated voluntarily, giving them the opportunity to 
exit the data collection at any moment. Furthermore, the students were informed that 
overall group scores would be used for scientific research. The collected data would be 
treated anonymously, none of which could be traced back to individual persons. Table 
15 presents the sample characteristics. Only students with the same knowledge of the 
PSM field were selected to facilitate group comparison. Similar conditions were applied 
in the case of the international business administration bachelor’s programme and the 
industrial engineering management master’s programme at the case university. Given 
that both programmes are familiar to the researchers, it can be assured that they had 
not addressed PSM-related topics in their study programmes. Before joining the lecture 
or game, their knowledge of PSM-related topics was assessed based on a self-
assessment survey. 
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Table 15 – Sample characteristics 

Variable Item Serious game 
(experimental) 

Traditional 
(control) 

Student 
numbers 

N 159 103 

Age Average age 22.58 years 24.98 years 

Gender 
Male 109 68.6% 78 75.7% 
Female 50 31.4% 24 23.3% 
Diverse 0 0% 1 1.0% 

Nationality 

Netherlands 106 66.7% 86 83.5% 
Germany 23 14.5% 6 5.8% 
France 5 3.1% 1 1.0% 
Other 16 15.7% 11 9.7% 

Highest 
completed 
educational 

level 

High school or secondary school 148 93.1% 0 0% 
Bachelor University 10 6.3% 65 63.1% 
Bachelor University of Applied Sciences 1 0.6% 34 33% 
Other 0 0% 4 3.9% 

Currently 
enrolled 

study 

Bachelor International Business 
Administration 

126 79.2% 0 0% 

Master Business Administration 3 1.9% 22 21.4% 
Master Industrial Engineering and 
Management 

0 0% 72 69.9% 

University level other 29 18.2% 9 8.7% 
 

77..33..55.. DDaattaa  ccoolllleeccttiioonn  aanndd  aannaallyyssiiss  
To assess the difference between O1 and O2, a one-way analysis of variance (ANOVA), 
a paired-samples or dependent t-test with a confidence interval (CI) percentage of 95% 
was used (Field, 2018). The students answered the pre-survey before the first lecture 
and the post-survey at the end of the course (see Figure 25). The survey results were 
collected using the Qualtrics online survey software, where students provided their 
student numbers to match their pre-and post-survey results. Furthermore, the multiple-
choice exams were hosted offline using a paper format at the university. Post-data 
collection, the ‘mean’ results from subtracting the different items’ outcomes in the post-
survey from the pre-survey were calculated. In the pre-survey, the students rated their 
preferred method of learning and assessed their purchasing competencies. The post-
survey results addressed their preferred way of learning, their purchasing competencies, 
and an evaluation of the game and lectures. Here, the students’ preferred way of 
teaching was confined to the teaching methods used at the case university in their study 
programmes. Furthermore, the competencies were assessed based on the PSM skills 
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identified by Bals et al. (2019). Moreover, the game attributes and elements were 
addressed based on the literature review presented above, including gamification 
elements (Hamari et al., 2014) and serious game attributes (Bedwell et al., 2012). Lastly, 
the variables addressing students’ engagement, motivation, and energy level were 
measured according to Caruana et al. (2016); Hamari et al. (2016), and Welbourne et al. 
(2005). The competency level was measured on a 5-point-Likert scale from ‘no 
competency’ to ‘training others in this competency’. Control variables and the students’ 
perceptions were measured on a 5-point-Likert scale from ‘fully disagree’ to ‘fully agree’. 
Moreover, for the ANOVA, Cohen’s f effect sizes were calculated, f=0.10 indicating a 
small effect, f=0.25 indicating a medium effect, and f=0.40 indicating a large effect 
(Cohen, 1988). For the within-subject comparison, Cohen’s d effect sizes were 
calculated, which are assessed as ‘small’ (0.2<d<0.5), ‘medium’ (0.5<d<0.8), or ‘large’ 
(0.8<d<01.2) (Cohen, 1988). 

 

7.4.  Results: The game resulted in high learning outcomes and student satisfaction  
77..44..11.. IInnccrreeaasseedd  ppeerrffoorrmmaannccee  dduurriinngg  tthhee  aasssseessssmmeenntt  
As described in the research model, three objectives are addressed in this research. 
Firstly, achieved learning outcomes from the serious game compared to the traditional 
lecturing approach are presented. Secondly, the within-subjects results representing the 
improved PSM skills are addressed. Thirdly, the results look closely at student 
satisfaction achieved by the game-based learning course design.  

An objective study design was used to evaluate the learning outcomes of the serious 
game compared to the traditional lecturing approach by conducting a control group 
experiment. This study involved an objective measure based on 20 multiple-choice 
examination questions at the end of both courses, resulting in six measurement 
instances over the three years. For all exams, the questions related to the experiment 
were identical and answered using a paper format. Furthermore, the exam questions 
were not shared with students after the assessment. Over the three years, minor 
differences have been found in the game-based lecturing groups and the traditional 
lecturing groups. Following Cohen (1988), an ANOVA was performed, and the f-statistics 
were evaluated to compare the results of the traditional and game-based teaching 
approaches. Firstly, the f-statistics were calculated for each year separately. Secondly, 
the ANOVA was performed by comparing the traditional lecture and serious game 
sessions across all years (see Table 16).  
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Other 0 0% 4 3.9% 

Currently 
enrolled 

study 

Bachelor International Business 
Administration 

126 79.2% 0 0% 

Master Business Administration 3 1.9% 22 21.4% 
Master Industrial Engineering and 
Management 

0 0% 72 69.9% 

University level other 29 18.2% 9 8.7% 
 

77..33..55.. DDaattaa  ccoolllleeccttiioonn  aanndd  aannaallyyssiiss  
To assess the difference between O1 and O2, a one-way analysis of variance (ANOVA), 
a paired-samples or dependent t-test with a confidence interval (CI) percentage of 95% 
was used (Field, 2018). The students answered the pre-survey before the first lecture 
and the post-survey at the end of the course (see Figure 25). The survey results were 
collected using the Qualtrics online survey software, where students provided their 
student numbers to match their pre-and post-survey results. Furthermore, the multiple-
choice exams were hosted offline using a paper format at the university. Post-data 
collection, the ‘mean’ results from subtracting the different items’ outcomes in the post-
survey from the pre-survey were calculated. In the pre-survey, the students rated their 
preferred method of learning and assessed their purchasing competencies. The post-
survey results addressed their preferred way of learning, their purchasing competencies, 
and an evaluation of the game and lectures. Here, the students’ preferred way of 
teaching was confined to the teaching methods used at the case university in their study 
programmes. Furthermore, the competencies were assessed based on the PSM skills 
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identified by Bals et al. (2019). Moreover, the game attributes and elements were 
addressed based on the literature review presented above, including gamification 
elements (Hamari et al., 2014) and serious game attributes (Bedwell et al., 2012). Lastly, 
the variables addressing students’ engagement, motivation, and energy level were 
measured according to Caruana et al. (2016); Hamari et al. (2016), and Welbourne et al. 
(2005). The competency level was measured on a 5-point-Likert scale from ‘no 
competency’ to ‘training others in this competency’. Control variables and the students’ 
perceptions were measured on a 5-point-Likert scale from ‘fully disagree’ to ‘fully agree’. 
Moreover, for the ANOVA, Cohen’s f effect sizes were calculated, f=0.10 indicating a 
small effect, f=0.25 indicating a medium effect, and f=0.40 indicating a large effect 
(Cohen, 1988). For the within-subject comparison, Cohen’s d effect sizes were 
calculated, which are assessed as ‘small’ (0.2<d<0.5), ‘medium’ (0.5<d<0.8), or ‘large’ 
(0.8<d<01.2) (Cohen, 1988). 

 

7.4.  Results: The game resulted in high learning outcomes and student satisfaction  
77..44..11.. IInnccrreeaasseedd  ppeerrffoorrmmaannccee  dduurriinngg  tthhee  aasssseessssmmeenntt  
As described in the research model, three objectives are addressed in this research. 
Firstly, achieved learning outcomes from the serious game compared to the traditional 
lecturing approach are presented. Secondly, the within-subjects results representing the 
improved PSM skills are addressed. Thirdly, the results look closely at student 
satisfaction achieved by the game-based learning course design.  

An objective study design was used to evaluate the learning outcomes of the serious 
game compared to the traditional lecturing approach by conducting a control group 
experiment. This study involved an objective measure based on 20 multiple-choice 
examination questions at the end of both courses, resulting in six measurement 
instances over the three years. For all exams, the questions related to the experiment 
were identical and answered using a paper format. Furthermore, the exam questions 
were not shared with students after the assessment. Over the three years, minor 
differences have been found in the game-based lecturing groups and the traditional 
lecturing groups. Following Cohen (1988), an ANOVA was performed, and the f-statistics 
were evaluated to compare the results of the traditional and game-based teaching 
approaches. Firstly, the f-statistics were calculated for each year separately. Secondly, 
the ANOVA was performed by comparing the traditional lecture and serious game 
sessions across all years (see Table 16).  
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Table 16 – Outcome of the experiment study (N=262) 

Year Groups N Mean 
score* 

Std. 
Deviation 

Mean 
diff. f-value Cohen’s 

f 

Year 1 
Traditional lecture 26 14.65 1.979 

0.997 4.360** 0.255 
Serious game 43 15.65 1.888 

Year 2 
Traditional lecture 39 15.10 2.393 

1.347 10.500*** 0.330 
Serious game 60 16.45 1.741 

Year 3 
Traditional lecture 38 13.97 1.910 

0.776 3.833* 0.204 
Serious game 56 14.75 1.871 

All 
years 

Traditional lecture 103 14.57 2.158 
1.062 18.209*** 0.266 

Serious game 159 15.64 1.957 
Based on 20 multiple-choice examination questions with four choices each, 20 points maximum 
score 
* p < .10; ** p < .05; *** p < .01 

 

Since it is impossible to assume that all lectures were performed identically in all 
study years, especially due to the influence of COVID-19, and that the students across 
the year performed equally, the year variable was used as a controlling factor. It has 
been found that the different years significantly impact the score achieved in the 
multiple-choice examination. However, at the same time, a strong significant influence 
of the game has been found with an effect size of Cohen’s f=0.266. Thus, it has been 
shown that students who play the game score significantly higher in their examinations 
than the traditional lecturing group.  

 

77..44..22.. IInnccrreeaasseedd  PPSSMM--rreellaatteedd  sskkiillllss  
The serious game was designed to increase specific PSM skills. The skills addressed are 
based on a literature review of current and future purchasing competencies. The 
difference between pre-and post-test was calculated to assess the learning outcome, 
and a paired-samples or dependent t-test was performed. Furthermore, Cohen’s d 
effect sizes were calculated, observing a large effect in four skills (see Table 17).  
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Table 17 – Difference between pre-and post-test survey (N=159) 

PSM skills Pre-
survey 

Post-
survey 

Mean 
difference 

t-value Cohen’s 
d 

Prepare solicit offers 1.66 2.60 0.937 13.372*** 1.063 
Global sourcing/supplier 
acquisition 

1.85 2.53 0.679 11.067*** 0.879 

Supplier development 1.96 2.64 0.679 10.627*** 0.844 
Strategic business partner – 
competitor 

1.92 2.55 0.635 10.231*** 0.805 

Supplier relationship management 2.09 2.78 0.686 9.747*** 0.778 
Strategic business partner – 
supplier 

2.06 2.69 0.635 9.563*** 0.752 

Evaluate offers & supplier selection 2.12 2.70 0.585 9.064*** 0.713 
Supply market analysis 2.06 2.64 0.579 8.960*** 0.713 
Supply risk management 1.97 2.50 0.528 7.856*** 0.625 
E-procurement tools 1.78 2.23 0.453 7.859*** 0.619 
Pooling, planning, and organising 2.07 2.57 0.503 7.477*** 0.590 
Automation skills  1.92 2.34 0.421 7.341*** 0.580 
Innovation implementation 1.94 2.40 0.459 7.153*** 0.569 
Negotiating the specific terms 2.09 2.55 0.459 7.085*** 0.563 
Cost reduction techniques 2.19 2.62 0.434 6.911*** 0.543 
AI knowledge  1.76 2.16 0.396 6.771*** 0.542 
Commodity knowledge 1.92 2.35 0.434 6.527*** 0.513 
Innovation sourcing 2.01 2.44 0.434 6.469*** 0.508 
Sustainable purchasing 2.16 2.54 0.377 6.327*** 0.505 
Value analysis  2.31 2.65 0.333 6.087*** 0.492 
Change management 2.14 2.53 0.390 5.845*** 0.464 
Financial skills 2.24 2.60 0.358 5.723*** 0.456 
Technical knowledge of products  2.02 2.35 0.327 5.495*** 0.439 
Strategic (business) skills 2.35 2.67 0.327 5.375*** 0.417 
Working with R&D  1.97 2.26 0.296 4.706*** 0.366 
(Big) data analysis 2.19 2.41 0.220 3.968*** 0.315 
Project management 2.58 2.79 0.201 3.409*** 0.282 
Legal skills (basic) 2.15 2.33 0.182 3.123*** 0.244 
5-point-Likert Scale (1=no competency; 2=basic competency; 3= advanced competency; 4= 
outstanding competency; 5 being able to teach this skill to others) 
* p < .10; ** p < .05; *** p < .01 
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Table 16 – Outcome of the experiment study (N=262) 

Year Groups N Mean 
score* 

Std. 
Deviation 

Mean 
diff. f-value Cohen’s 
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Traditional lecture 26 14.65 1.979 

0.997 4.360** 0.255 
Serious game 43 15.65 1.888 
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Traditional lecture 39 15.10 2.393 

1.347 10.500*** 0.330 
Serious game 60 16.45 1.741 

Year 3 
Traditional lecture 38 13.97 1.910 

0.776 3.833* 0.204 
Serious game 56 14.75 1.871 

All 
years 

Traditional lecture 103 14.57 2.158 
1.062 18.209*** 0.266 

Serious game 159 15.64 1.957 
Based on 20 multiple-choice examination questions with four choices each, 20 points maximum 
score 
* p < .10; ** p < .05; *** p < .01 

 

Since it is impossible to assume that all lectures were performed identically in all 
study years, especially due to the influence of COVID-19, and that the students across 
the year performed equally, the year variable was used as a controlling factor. It has 
been found that the different years significantly impact the score achieved in the 
multiple-choice examination. However, at the same time, a strong significant influence 
of the game has been found with an effect size of Cohen’s f=0.266. Thus, it has been 
shown that students who play the game score significantly higher in their examinations 
than the traditional lecturing group.  

 

77..44..22.. IInnccrreeaasseedd  PPSSMM--rreellaatteedd  sskkiillllss  
The serious game was designed to increase specific PSM skills. The skills addressed are 
based on a literature review of current and future purchasing competencies. The 
difference between pre-and post-test was calculated to assess the learning outcome, 
and a paired-samples or dependent t-test was performed. Furthermore, Cohen’s d 
effect sizes were calculated, observing a large effect in four skills (see Table 17).  

 

 

 

 

CHAPTER 7 

193 | P a g e  

7 

Table 17 – Difference between pre-and post-test survey (N=159) 

PSM skills Pre-
survey 

Post-
survey 

Mean 
difference 

t-value Cohen’s 
d 

Prepare solicit offers 1.66 2.60 0.937 13.372*** 1.063 
Global sourcing/supplier 
acquisition 

1.85 2.53 0.679 11.067*** 0.879 

Supplier development 1.96 2.64 0.679 10.627*** 0.844 
Strategic business partner – 
competitor 

1.92 2.55 0.635 10.231*** 0.805 

Supplier relationship management 2.09 2.78 0.686 9.747*** 0.778 
Strategic business partner – 
supplier 

2.06 2.69 0.635 9.563*** 0.752 

Evaluate offers & supplier selection 2.12 2.70 0.585 9.064*** 0.713 
Supply market analysis 2.06 2.64 0.579 8.960*** 0.713 
Supply risk management 1.97 2.50 0.528 7.856*** 0.625 
E-procurement tools 1.78 2.23 0.453 7.859*** 0.619 
Pooling, planning, and organising 2.07 2.57 0.503 7.477*** 0.590 
Automation skills  1.92 2.34 0.421 7.341*** 0.580 
Innovation implementation 1.94 2.40 0.459 7.153*** 0.569 
Negotiating the specific terms 2.09 2.55 0.459 7.085*** 0.563 
Cost reduction techniques 2.19 2.62 0.434 6.911*** 0.543 
AI knowledge  1.76 2.16 0.396 6.771*** 0.542 
Commodity knowledge 1.92 2.35 0.434 6.527*** 0.513 
Innovation sourcing 2.01 2.44 0.434 6.469*** 0.508 
Sustainable purchasing 2.16 2.54 0.377 6.327*** 0.505 
Value analysis  2.31 2.65 0.333 6.087*** 0.492 
Change management 2.14 2.53 0.390 5.845*** 0.464 
Financial skills 2.24 2.60 0.358 5.723*** 0.456 
Technical knowledge of products  2.02 2.35 0.327 5.495*** 0.439 
Strategic (business) skills 2.35 2.67 0.327 5.375*** 0.417 
Working with R&D  1.97 2.26 0.296 4.706*** 0.366 
(Big) data analysis 2.19 2.41 0.220 3.968*** 0.315 
Project management 2.58 2.79 0.201 3.409*** 0.282 
Legal skills (basic) 2.15 2.33 0.182 3.123*** 0.244 
5-point-Likert Scale (1=no competency; 2=basic competency; 3= advanced competency; 4= 
outstanding competency; 5 being able to teach this skill to others) 
* p < .10; ** p < .05; *** p < .01 
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The skills with large Cohen’s d effect sizes are the game’s main objectives, where 
students must prepare a solicit offer every round and search for suppliers to fulfil their 
component demand. The supplier development skills increased significantly, owing to 
the multiple decisions by the students that helped improve the suppliers’ performance 
or the relationships with suppliers. Striking is the large effect size for the strategic 
business partner skills with competitors. The game’s competitive and collaborative 
elements that have been mentioned previously may provide a rationale. In addition, a 
medium effect size is observed for 15 further addressed PSM skills. These skills are 
included in the different modules of the game and the micro-lectures. For example, 
students learn different cost-reduction techniques and apply them in the game. These 
techniques are provided to the students as strategic business decisions that require a 
cost-benefit analysis. Furthermore, strategies to mitigate supply risk are a central 
component of the game, where students encounter surprising events that lead to supply 
chain disruption. The direct application of the techniques learned in the game could 
have helped knowledge retainment. Moreover, nine skills were found, which increased 
but achieved a low Cohen’s d value. During the short micro lecture, these skills were 
mentioned but were not discussed in detail in the game. 

 

77..44..33.. SSttuuddeennttss’’  ssaattiissffaaccttiioonn  wwiitthh  ggaammee--bbaasseedd  lleeaarrnniinngg  
Estimating how satisfied students are with playing serious games in their education is 
challenging. Therefore, this study uses two measurements for this purpose. In the first 
measurement, students’ level of satisfaction in playing the game is compared to other 
lecturing methods used at the case university. The assumption is that participants can 
best evaluate their learning experience compared to other known teaching activities. 
Secondly, a survey was used to evaluate students’ satisfaction level, the relation of the 
game to their course, study performance, and the course’s learning objectives.  

The student’s preferred learning methods were assessed in the first measurement, 
before and after playing the game. All nine lecturing methods presented in Table 18 
were used at the case university, where traditional lectures are the dominant 
educational approach but serious games have been used more frequently in recent 
years. Additionally, the university largely utilises group work in its study programmes, 
which also plays a part in the serious game utilised. Before playing the game, the 
preferred learning method was interactive lectures (mean=3.08). The interactive lecture 
involves a high level of interaction between students and teacher, following a student-
centred learning approach. After playing the game, serious games were preferred with 
a mean value of 2.92, corresponding to a significant increase compared to the mean 
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value of 3.90 before playing the game (see Table 18). This result shows that students 
were highly satisfied with the game and found it useful in enhancing their PSM 
competencies.  

 

Table 18 – Ranking of the preferred lecture methods (N=159) 

Learning method Pre-survey Post-survey Mean 
difference 

t-value 

Serious games 3.90 2.92 -0.981 -5.282*** 
Interactive lectures 3.08 3.20 0.119 0.786 
Case-based learning 4.35 4.72 0.377 1.875* 
Studying lecture slides 4.55 4.86 0.314 1.808* 
Traditional lectures 4.64 4.97 0.340 1.747* 
Instructional videos 4.96 4.97 0.006 0.033 
Group assignments 5.91 6.17 0.258 1.287 
Individual assignments 6.38 6.32 -0.063 -0.324 
Studying from books 7.23 6.86 -0.371 -2.291** 

Ranking scale from 1 to 9 (1=highly preferred to 9=less preferred); N=159 
* p < .10; ** p < .05; *** p < .01 

 

In the second measurement, when the game was finished, students rated their 
satisfaction level with playing the game and their engagement in the sessions. The 
questions asked were related to the attributes described above, which helped develop 
a serious game. The first set of variables tackled the meaningfulness of the game for the 
learner, addressing the domain-specific knowledge and the perceived usefulness of the 
game in promoting student learning (see Table 19). Results show that the game is a 
useful addition to the existing courses and study programmes and that students are 
satisfied with playing the game. Furthermore, the students asserted that the game is a 
valuable addition to traditional lectures because it helped retain the knowledge learned. 
Lastly, the students felt that the game helped to develop PSM skills, which were tested 
using the multiple-choice examination scores and the self-assessment survey. 
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component demand. The supplier development skills increased significantly, owing to 
the multiple decisions by the students that helped improve the suppliers’ performance 
or the relationships with suppliers. Striking is the large effect size for the strategic 
business partner skills with competitors. The game’s competitive and collaborative 
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cost-benefit analysis. Furthermore, strategies to mitigate supply risk are a central 
component of the game, where students encounter surprising events that lead to supply 
chain disruption. The direct application of the techniques learned in the game could 
have helped knowledge retainment. Moreover, nine skills were found, which increased 
but achieved a low Cohen’s d value. During the short micro lecture, these skills were 
mentioned but were not discussed in detail in the game. 
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measurement, students’ level of satisfaction in playing the game is compared to other 
lecturing methods used at the case university. The assumption is that participants can 
best evaluate their learning experience compared to other known teaching activities. 
Secondly, a survey was used to evaluate students’ satisfaction level, the relation of the 
game to their course, study performance, and the course’s learning objectives.  

The student’s preferred learning methods were assessed in the first measurement, 
before and after playing the game. All nine lecturing methods presented in Table 18 
were used at the case university, where traditional lectures are the dominant 
educational approach but serious games have been used more frequently in recent 
years. Additionally, the university largely utilises group work in its study programmes, 
which also plays a part in the serious game utilised. Before playing the game, the 
preferred learning method was interactive lectures (mean=3.08). The interactive lecture 
involves a high level of interaction between students and teacher, following a student-
centred learning approach. After playing the game, serious games were preferred with 
a mean value of 2.92, corresponding to a significant increase compared to the mean 
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value of 3.90 before playing the game (see Table 18). This result shows that students 
were highly satisfied with the game and found it useful in enhancing their PSM 
competencies.  

 

Table 18 – Ranking of the preferred lecture methods (N=159) 

Learning method Pre-survey Post-survey Mean 
difference 

t-value 

Serious games 3.90 2.92 -0.981 -5.282*** 
Interactive lectures 3.08 3.20 0.119 0.786 
Case-based learning 4.35 4.72 0.377 1.875* 
Studying lecture slides 4.55 4.86 0.314 1.808* 
Traditional lectures 4.64 4.97 0.340 1.747* 
Instructional videos 4.96 4.97 0.006 0.033 
Group assignments 5.91 6.17 0.258 1.287 
Individual assignments 6.38 6.32 -0.063 -0.324 
Studying from books 7.23 6.86 -0.371 -2.291** 

Ranking scale from 1 to 9 (1=highly preferred to 9=less preferred); N=159 
* p < .10; ** p < .05; *** p < .01 

 

In the second measurement, when the game was finished, students rated their 
satisfaction level with playing the game and their engagement in the sessions. The 
questions asked were related to the attributes described above, which helped develop 
a serious game. The first set of variables tackled the meaningfulness of the game for the 
learner, addressing the domain-specific knowledge and the perceived usefulness of the 
game in promoting student learning (see Table 19). Results show that the game is a 
useful addition to the existing courses and study programmes and that students are 
satisfied with playing the game. Furthermore, the students asserted that the game is a 
valuable addition to traditional lectures because it helped retain the knowledge learned. 
Lastly, the students felt that the game helped to develop PSM skills, which were tested 
using the multiple-choice examination scores and the self-assessment survey. 
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Table 19 – Testing the satisfaction and engagement level of students playing (N=159) 

Variable Item Mean Std. 
Deviation 

Satisfaction Satisfied with having used the game 4.14 0.557 

Relation to 
the course 

The right thing to include the game in the 
course 

4.08 0.689 

Not happy to use the game in the course 1.88 (4.12)* 0.930 
A valuable addition to the traditional lectures 4.11 0.690 
Helped retain the knowledge learned in the 
course 

3.96 0.655 

Study 
performance 

Improved study performance 3.58 0.790 
Improved understanding of PSM 4.00 0.606 
Enhanced effectiveness in the study of PSM 3.84 0.655 
Made it easier to develop PSM skills 3.82 0.701 
Useful for addressing PSM-related issues 3.89 0.702 

Learning 
Objectives 

Showed a clear learning goal 4.21 0.697 

5-point-Likert Scale (1=Strongly disagree; 3=Undecided; and 5=Strongly agree)  
*reverse coding 

 

Lastly, the game was tested according to variables related to gamification principles 
and techniques that make a good serious game. One essential variable is the adequate 
number of rules and the right level of complexity, allowing the student to understand 
and use the game. Furthermore, the appealing aesthetics of the user interface and 
gameplay helped improve the game’s usability. The evaluation outcome shows that the 
developed game is easy to use, and students can make the right decisions (see Table 
20). The competitive and collaborative elements were tested in detail since these 
elements help to create a game with high attendance, motivation, and engagement level 
on the part of students. High competition between the teams reflects the highly 
competitive PSM working environment. In this case, the game provided various ranking 
dashboards in terms of the achieved profit, various performance measures, and direct 
visibility on decisions taken by other teams – for example, the chosen suppliers or 
strategies. Lastly, the students collaborated with other teams, improving their 
interaction. Students could organise cost-reduction workshops together or 
collaboratively source products from one supplier. This element is assumed to be 
especially useful in improving socialisation and engagement. 
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Table 20 – Testing serious games attributes and gamification principles (N=159) 

Variable Item Mean Std. 
Dev. 

Usability 

Learning to use the game was easy  3.79 0.790 
The game was easy to use 3.85 0.731 
Easy to get the game to do what the 
student wants  

3.70 0.816 

Easy to become skilful at using the game 3.65 0.763 

Visual appeal 
The interfacing was clear and 
understandable 

3.85 0.704 

Gaming experience  
Competitiveness 

The game environment felt competitive 3.96 0.706 
Competitiveness is what the student 
enjoyed 

4.08 0.665 

Found no competitive elements  1.94 (4.06)* 0.909 
Competitive elements improve game 
experience 

3.86 0.631 

Competitive elements helped learning 
experience 

3.77 0.695 

Gaming experience  
Collaboration 

Collaboration is what the student enjoyed 3.78 0.768 
Found no collaborative elements  1.91 (4.09)* 0.910 
Collaborative elements improve game 
experience 

3.79 0.630 

Collaborative elements helped learning 
experience 

3.79 0.685 

Enjoyment 
The game was fun 3.96 0.693 
Enjoyment of the game 3.99 0.680 

Feedback Possibility for feedback 3.91 0.664 

Involvement 
Engaged with other students 4.08 0.725 
High level of involvement 4.10 0.648 

5-point-Likert Scale (1=Strongly disagree; 3=Undecided; and 5=Strongly agree)  
*reverse coding 

 

7.5.  Discussion: Game-based lectures provide scaffolding for experiential learning 
This research aimed to understand how game-based learning can be used to replace 
traditional teaching methods in business student education. Therefore, a serious game 
was designed to teach PSM-related skills. What makes this research interesting is that 
digital education games can be used as scaffolding for experiential learning, providing 
empirical evidence on how to implement the ‘Input-Process-Output Game Model’ 
developed by Garris et al. (2002). Moreover, the serious game presented here is the first 
online multiplayer game in the field of PSM.  
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Table 19 – Testing the satisfaction and engagement level of students playing (N=159) 

Variable Item Mean Std. 
Deviation 

Satisfaction Satisfied with having used the game 4.14 0.557 

Relation to 
the course 

The right thing to include the game in the 
course 

4.08 0.689 

Not happy to use the game in the course 1.88 (4.12)* 0.930 
A valuable addition to the traditional lectures 4.11 0.690 
Helped retain the knowledge learned in the 
course 

3.96 0.655 

Study 
performance 

Improved study performance 3.58 0.790 
Improved understanding of PSM 4.00 0.606 
Enhanced effectiveness in the study of PSM 3.84 0.655 
Made it easier to develop PSM skills 3.82 0.701 
Useful for addressing PSM-related issues 3.89 0.702 

Learning 
Objectives 

Showed a clear learning goal 4.21 0.697 

5-point-Likert Scale (1=Strongly disagree; 3=Undecided; and 5=Strongly agree)  
*reverse coding 

 

Lastly, the game was tested according to variables related to gamification principles 
and techniques that make a good serious game. One essential variable is the adequate 
number of rules and the right level of complexity, allowing the student to understand 
and use the game. Furthermore, the appealing aesthetics of the user interface and 
gameplay helped improve the game’s usability. The evaluation outcome shows that the 
developed game is easy to use, and students can make the right decisions (see Table 
20). The competitive and collaborative elements were tested in detail since these 
elements help to create a game with high attendance, motivation, and engagement level 
on the part of students. High competition between the teams reflects the highly 
competitive PSM working environment. In this case, the game provided various ranking 
dashboards in terms of the achieved profit, various performance measures, and direct 
visibility on decisions taken by other teams – for example, the chosen suppliers or 
strategies. Lastly, the students collaborated with other teams, improving their 
interaction. Students could organise cost-reduction workshops together or 
collaboratively source products from one supplier. This element is assumed to be 
especially useful in improving socialisation and engagement. 
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Table 20 – Testing serious games attributes and gamification principles (N=159) 

Variable Item Mean Std. 
Dev. 

Usability 

Learning to use the game was easy  3.79 0.790 
The game was easy to use 3.85 0.731 
Easy to get the game to do what the 
student wants  

3.70 0.816 

Easy to become skilful at using the game 3.65 0.763 

Visual appeal 
The interfacing was clear and 
understandable 

3.85 0.704 

Gaming experience  
Competitiveness 

The game environment felt competitive 3.96 0.706 
Competitiveness is what the student 
enjoyed 

4.08 0.665 

Found no competitive elements  1.94 (4.06)* 0.909 
Competitive elements improve game 
experience 

3.86 0.631 

Competitive elements helped learning 
experience 

3.77 0.695 

Gaming experience  
Collaboration 

Collaboration is what the student enjoyed 3.78 0.768 
Found no collaborative elements  1.91 (4.09)* 0.910 
Collaborative elements improve game 
experience 

3.79 0.630 

Collaborative elements helped learning 
experience 

3.79 0.685 

Enjoyment 
The game was fun 3.96 0.693 
Enjoyment of the game 3.99 0.680 

Feedback Possibility for feedback 3.91 0.664 

Involvement 
Engaged with other students 4.08 0.725 
High level of involvement 4.10 0.648 

5-point-Likert Scale (1=Strongly disagree; 3=Undecided; and 5=Strongly agree)  
*reverse coding 

 

7.5.  Discussion: Game-based lectures provide scaffolding for experiential learning 
This research aimed to understand how game-based learning can be used to replace 
traditional teaching methods in business student education. Therefore, a serious game 
was designed to teach PSM-related skills. What makes this research interesting is that 
digital education games can be used as scaffolding for experiential learning, providing 
empirical evidence on how to implement the ‘Input-Process-Output Game Model’ 
developed by Garris et al. (2002). Moreover, the serious game presented here is the first 
online multiplayer game in the field of PSM.  
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This research’s first contribution shows that serious games can be used as scaffolding 
for experiential learning as part of a student-centred pedagogic concept (Janson et al., 
2020; Prosser and Trigwell, 1997). On the assumption that knowledge application leads 
to higher retention rates than traditional lectures (Wouters et al., 2013), business 
schools and universities search for educational methods that enable this deep 
knowledge retention (Martell, 2007). Therefore, the concept of experiential learning has 
been explored. However, as indicated by Dean et al. (2020), the approach is challenging 
for learners and teachers since limited safeguards are provided in the learning process. 
Thus, experiential learning is often unsuitable for large student groups (Arias and 
Walker, 2004; Janson et al., 2020). The research described above uses game-based 
learning to provide scaffolding for experiential learning. This study has shown that a 
serious game, developed in several stages and increasing in complexity, limits the risk of 
student cognitive overload. After students achieve greater independence, confidence, 
and competency, complex items are added as the game progresses, allowing the 
scaffolding to be reduced (Janson et al., 2020). 

Moreover, the game provides a safe environment for the students, where they can 
practice the decisions they have make. Therefore, they do not have to present 
themselves in an experiential learning environment, such as a role play, and put their 
reputation at risk (Dean et al., 2020). The game environment is an abstract environment 
that simplifies the reality and allows learners to experiment with their decisions. From a 
teacher’s perspective, the game provides scaffolding in a specific experiential learning 
environment, which helps to provide feedback to the students. After the active 
experimentation phase of the experimental learning cycle, as presented by Kolb (1984), 
the students receive system feedback that they can use as a concrete experience on 
which to start the next learning cycle. In combination with technology-mediated 
teaching, the serious game can also provide feedback within the digital environment of 
the game. Therefore, the game benefits educators who want to include experiential 
learning activities in larger teaching environments based on scaffolds provided by the 
game and technology (Alavi and Leidner, 2001; Janson et al., 2020). 

Secondly, this study provides empirical evidence on implementing a serious game in 
higher education, following the ‘input-process-output game model’ of Garris et al. 
(2002) and specific gamification principles. To assess the game’s performance, the 
experimental control group design compared traditional lecturing to the game-based 
method, observing a significant difference in the learning outcome. Students who 
played the game scored significantly higher in the multiple-choice examination, which 
was consistently tested over three years. In the course, the game was used as a case 
example in which students could experience a realistic simulation of the decisions they 

CHAPTER 7 

199 | P a g e  

7 

had made. Therefore, the students did not follow the experiential learning and game 
cycle once but continued to follow the different stages of both processes. After 
introducing the game and the first module, the students experienced the first game 
round that had low complexity. After a micro lecture introduced the second module, the 
students went through the second learning cycle, which was repeated after the third 
module. Therefore, the students do not go  through the game cycle suggested by Garris 
et al. (2002) only once but follow a helical learning experience, continuing to deepen 
their knowledge and skills, in similar vein to the Dewey model of experiential learning 
(Kolb, 1984). Thus, the module-based game design is beneficial in teaching different 
skills throughout the game journey. In its current design, the game works as a scaffold 
for teachers who have the option to add and exclude learning modules according to the 
course’s learning objectives. This results in a game design that is advantageous in 
teaching the competencies – for example, business skills – needed by students in higher 
education and preparing them for a smooth transition from education to the early stages 
of their career, as called for by Loon (2021). 

Thirdly, concerning specific gamification principles and techniques, the game we 
developed and the study we conducted have resulted in antecedents that have helped 
to foster a good game for education. Therefore, the relevant literature on serious game 
dimensions and attributes has been reviewed and used (Bedwell et al., 2012; Moizer et 
al., 2019; Mora et al., 2017; William et al., 2018).  The game was extensively evaluated 
based on a student’s post-game survey, which indicates that the game design was well 
made (Wilson et al., 2009). From the start, the game content and characteristics needed 
to be specific to the learner’s needs (van den Berg et al., 2017; Prensky, 2001). This 
game’s learning objectives address business skills in the context of supply chain 
management – a gaming experience that was both competitive and collaborative. These 
two elements are present in most business environments but are of fundamental 
importance in the PSM field. Consequently, the game design needed to engage learners 
in a highly interactive environment. This was achieved by playing the game in an online 
environment where multiple groups were competing against each other. The student 
groups were located in one lecture room, playing on their PCs. In addition, each group’s 
decisions could influence the simulated market environment of other groups. Therefore, 
the performance of the groups was linked. Game elements, such as leader boards, group 
performance overviews, and transparency on other groups’ decisions were also used 
(Bedwell et al., 2012; William et al., 2018). For the collaborative elements, student 
groups were able to perform collaborative projects with other groups within the game 
environment. For this element, students could discuss with other groups in the lecture 
room and align their decision making. The students’ high engagement was achieved by 
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This research’s first contribution shows that serious games can be used as scaffolding 
for experiential learning as part of a student-centred pedagogic concept (Janson et al., 
2020; Prosser and Trigwell, 1997). On the assumption that knowledge application leads 
to higher retention rates than traditional lectures (Wouters et al., 2013), business 
schools and universities search for educational methods that enable this deep 
knowledge retention (Martell, 2007). Therefore, the concept of experiential learning has 
been explored. However, as indicated by Dean et al. (2020), the approach is challenging 
for learners and teachers since limited safeguards are provided in the learning process. 
Thus, experiential learning is often unsuitable for large student groups (Arias and 
Walker, 2004; Janson et al., 2020). The research described above uses game-based 
learning to provide scaffolding for experiential learning. This study has shown that a 
serious game, developed in several stages and increasing in complexity, limits the risk of 
student cognitive overload. After students achieve greater independence, confidence, 
and competency, complex items are added as the game progresses, allowing the 
scaffolding to be reduced (Janson et al., 2020). 

Moreover, the game provides a safe environment for the students, where they can 
practice the decisions they have make. Therefore, they do not have to present 
themselves in an experiential learning environment, such as a role play, and put their 
reputation at risk (Dean et al., 2020). The game environment is an abstract environment 
that simplifies the reality and allows learners to experiment with their decisions. From a 
teacher’s perspective, the game provides scaffolding in a specific experiential learning 
environment, which helps to provide feedback to the students. After the active 
experimentation phase of the experimental learning cycle, as presented by Kolb (1984), 
the students receive system feedback that they can use as a concrete experience on 
which to start the next learning cycle. In combination with technology-mediated 
teaching, the serious game can also provide feedback within the digital environment of 
the game. Therefore, the game benefits educators who want to include experiential 
learning activities in larger teaching environments based on scaffolds provided by the 
game and technology (Alavi and Leidner, 2001; Janson et al., 2020). 

Secondly, this study provides empirical evidence on implementing a serious game in 
higher education, following the ‘input-process-output game model’ of Garris et al. 
(2002) and specific gamification principles. To assess the game’s performance, the 
experimental control group design compared traditional lecturing to the game-based 
method, observing a significant difference in the learning outcome. Students who 
played the game scored significantly higher in the multiple-choice examination, which 
was consistently tested over three years. In the course, the game was used as a case 
example in which students could experience a realistic simulation of the decisions they 
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had made. Therefore, the students did not follow the experiential learning and game 
cycle once but continued to follow the different stages of both processes. After 
introducing the game and the first module, the students experienced the first game 
round that had low complexity. After a micro lecture introduced the second module, the 
students went through the second learning cycle, which was repeated after the third 
module. Therefore, the students do not go  through the game cycle suggested by Garris 
et al. (2002) only once but follow a helical learning experience, continuing to deepen 
their knowledge and skills, in similar vein to the Dewey model of experiential learning 
(Kolb, 1984). Thus, the module-based game design is beneficial in teaching different 
skills throughout the game journey. In its current design, the game works as a scaffold 
for teachers who have the option to add and exclude learning modules according to the 
course’s learning objectives. This results in a game design that is advantageous in 
teaching the competencies – for example, business skills – needed by students in higher 
education and preparing them for a smooth transition from education to the early stages 
of their career, as called for by Loon (2021). 

Thirdly, concerning specific gamification principles and techniques, the game we 
developed and the study we conducted have resulted in antecedents that have helped 
to foster a good game for education. Therefore, the relevant literature on serious game 
dimensions and attributes has been reviewed and used (Bedwell et al., 2012; Moizer et 
al., 2019; Mora et al., 2017; William et al., 2018).  The game was extensively evaluated 
based on a student’s post-game survey, which indicates that the game design was well 
made (Wilson et al., 2009). From the start, the game content and characteristics needed 
to be specific to the learner’s needs (van den Berg et al., 2017; Prensky, 2001). This 
game’s learning objectives address business skills in the context of supply chain 
management – a gaming experience that was both competitive and collaborative. These 
two elements are present in most business environments but are of fundamental 
importance in the PSM field. Consequently, the game design needed to engage learners 
in a highly interactive environment. This was achieved by playing the game in an online 
environment where multiple groups were competing against each other. The student 
groups were located in one lecture room, playing on their PCs. In addition, each group’s 
decisions could influence the simulated market environment of other groups. Therefore, 
the performance of the groups was linked. Game elements, such as leader boards, group 
performance overviews, and transparency on other groups’ decisions were also used 
(Bedwell et al., 2012; William et al., 2018). For the collaborative elements, student 
groups were able to perform collaborative projects with other groups within the game 
environment. For this element, students could discuss with other groups in the lecture 
room and align their decision making. The students’ high engagement was achieved by 
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using surprise elements (Bedwell et al., 2012). For example, the market situation in the 
game changed according to external environmental factors, asking the students to 
respond to these shifts in the market. As a result of the overall game design, students 
gave assessments of highly meaningful, enjoyable, clear objectives, the right level of 
abstraction and complexity, appealing aesthetics and interface, opportunities for 
feedback, and valuable competitive and collaborative elements. In addition to the 
effective game design, it was possible to demonstrate that students see serious games 
as a useful educational method. 

Lastly, the serious game we presented is the first online multiplayer game in the field 
of PSM. Previous games in this field focused on the supply chain management (SCM) 
context, such as the widely used beer distribution game (Forrester, 1961) or other SCM-
related gamified education examples, such as SC optimisation (van den Berg et al., 
2017), sustainable SCM (Hidayatno et al., 2019), and humanitarian logistics (William et 
al., 2018). In contrast, our PSM-related game focuses on PSM-related decisions and 
skills. In particular, the game focuses on the PSM skills needed in the current business 
environment, which is dominated by a scarcity of resources, cost pressure, innovation 
concerns, and increasing digitalisation. Thus, this research answers the call for 
educational methods that teach business skills, especially in the domain of PSM, that 
have relevance for future professionals in the field.  

 

7.6.  Limitations and further research 
The current study explores the possibilities of game-based learning for business skills in 
higher education. Therefore, the experiment is limited to educating students who are 
following courses at university level, mostly with limited practical experience and aged 
between 19 and 25 years. However, additional research is needed to find educational 
methods that can be used to educate the current workforce and update their 
competencies to meet current and future skill requirements (Bals et al., 2019; Giunipero 
and Pearcy, 2000). Here, an increasing gap between skill levels and skill demands in an 
ageing society is observed (Schiele and Torn, 2020). Thus, business schools and training 
providers should use the outcomes of the current study and test its applicability in the 
professional training context.  

Furthermore, the robustness of our results is limited to comparing bachelor’s and 
master’s programmes. It was found that the bachelor’s programme following the game 
lectures outperformed the master’s students in the same learning objectives 
assessment. However, future studies should validate the reliability of the results by 
conducting empirical research that compares groups of students that are more similar. 
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Further, the sample has been drawn from a population of students from one university 
across two different study programmes. To improve the generalisability of the results 
addressing the outcome of game-based learning, research is needed that addresses a 
wider sample of students. The outcomes of the group comparison experiment are 
biased by the teacher’s professionality and the skilfulness of the student groups across 
the three-year study period. By including different study years as a controlling factor in 
the ANOVA, the game’s impact was tested for different years, but it was impossible to 
test the impact in isolation. Thus, the effectiveness of game-based learning in educating 
business-related skills needs to be further explored.  

Moreover, the research does not address the long-term effects of serious games, 
where long-term knowledge retention is one of the often discussed advantages of game-
based learning (Carenys and Moya, 2016). Research that collects data over a longer 
period is required, comparing the method to other teaching approaches. In addition, 
specific gamification principles, such as recognising learner diversity and stealth 
learning, were not pursued in the current research and need further attention (Aguiar 
and Nakano, 2017; Brauner et al., 2016). 

To increase the validity of the results, multiple control variables were included, such 
as the timing of the lectures, the professionality of the lecturer, the energy level of the 
students, and assessment of the PSM-related knowledge before joining the serious 
game or traditional lectures, but they were not discussed in any detail (see Appendix 5). 
Future studies could address these variables separately and assess their impact on the 
learning outcomes of game-based lectures. In the current study, it is impossible to 
conclude that specific game attributes relate to specific learning outcomes. However, 
the competitive and collaborative elements in particular stand out as success factors in 
designing a serious game (Bedwell et al., 2012). Future studies must address the impact 
of highly interactive game elements, such as competition and collaboration, on student’s 
engagement levels (Hamari et al., 2016). 

Furthermore, the research addresses the use of game-based education as a specific 
experiential learning method with its focus on providing scaffolds for the learner and 
teacher. However, the study did not consider the additional time needed to play the 
serious game compared to the traditional lecture approach. it should be noted that the 
additional time investment for students in preparing for the examination is finite. 
However, teachers need to invest more resources than in traditional lecturing. Thus, the 
efficiency of the learning method cannot be estimated. Nevertheless, the effectiveness 
and good design of the game can be confirmed by the experimental methodology 
applied. Future research should continue with the analysis of serious game effectiveness 
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using surprise elements (Bedwell et al., 2012). For example, the market situation in the 
game changed according to external environmental factors, asking the students to 
respond to these shifts in the market. As a result of the overall game design, students 
gave assessments of highly meaningful, enjoyable, clear objectives, the right level of 
abstraction and complexity, appealing aesthetics and interface, opportunities for 
feedback, and valuable competitive and collaborative elements. In addition to the 
effective game design, it was possible to demonstrate that students see serious games 
as a useful educational method. 

Lastly, the serious game we presented is the first online multiplayer game in the field 
of PSM. Previous games in this field focused on the supply chain management (SCM) 
context, such as the widely used beer distribution game (Forrester, 1961) or other SCM-
related gamified education examples, such as SC optimisation (van den Berg et al., 
2017), sustainable SCM (Hidayatno et al., 2019), and humanitarian logistics (William et 
al., 2018). In contrast, our PSM-related game focuses on PSM-related decisions and 
skills. In particular, the game focuses on the PSM skills needed in the current business 
environment, which is dominated by a scarcity of resources, cost pressure, innovation 
concerns, and increasing digitalisation. Thus, this research answers the call for 
educational methods that teach business skills, especially in the domain of PSM, that 
have relevance for future professionals in the field.  

 

7.6.  Limitations and further research 
The current study explores the possibilities of game-based learning for business skills in 
higher education. Therefore, the experiment is limited to educating students who are 
following courses at university level, mostly with limited practical experience and aged 
between 19 and 25 years. However, additional research is needed to find educational 
methods that can be used to educate the current workforce and update their 
competencies to meet current and future skill requirements (Bals et al., 2019; Giunipero 
and Pearcy, 2000). Here, an increasing gap between skill levels and skill demands in an 
ageing society is observed (Schiele and Torn, 2020). Thus, business schools and training 
providers should use the outcomes of the current study and test its applicability in the 
professional training context.  

Furthermore, the robustness of our results is limited to comparing bachelor’s and 
master’s programmes. It was found that the bachelor’s programme following the game 
lectures outperformed the master’s students in the same learning objectives 
assessment. However, future studies should validate the reliability of the results by 
conducting empirical research that compares groups of students that are more similar. 
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Further, the sample has been drawn from a population of students from one university 
across two different study programmes. To improve the generalisability of the results 
addressing the outcome of game-based learning, research is needed that addresses a 
wider sample of students. The outcomes of the group comparison experiment are 
biased by the teacher’s professionality and the skilfulness of the student groups across 
the three-year study period. By including different study years as a controlling factor in 
the ANOVA, the game’s impact was tested for different years, but it was impossible to 
test the impact in isolation. Thus, the effectiveness of game-based learning in educating 
business-related skills needs to be further explored.  

Moreover, the research does not address the long-term effects of serious games, 
where long-term knowledge retention is one of the often discussed advantages of game-
based learning (Carenys and Moya, 2016). Research that collects data over a longer 
period is required, comparing the method to other teaching approaches. In addition, 
specific gamification principles, such as recognising learner diversity and stealth 
learning, were not pursued in the current research and need further attention (Aguiar 
and Nakano, 2017; Brauner et al., 2016). 

To increase the validity of the results, multiple control variables were included, such 
as the timing of the lectures, the professionality of the lecturer, the energy level of the 
students, and assessment of the PSM-related knowledge before joining the serious 
game or traditional lectures, but they were not discussed in any detail (see Appendix 5). 
Future studies could address these variables separately and assess their impact on the 
learning outcomes of game-based lectures. In the current study, it is impossible to 
conclude that specific game attributes relate to specific learning outcomes. However, 
the competitive and collaborative elements in particular stand out as success factors in 
designing a serious game (Bedwell et al., 2012). Future studies must address the impact 
of highly interactive game elements, such as competition and collaboration, on student’s 
engagement levels (Hamari et al., 2016). 

Furthermore, the research addresses the use of game-based education as a specific 
experiential learning method with its focus on providing scaffolds for the learner and 
teacher. However, the study did not consider the additional time needed to play the 
serious game compared to the traditional lecture approach. it should be noted that the 
additional time investment for students in preparing for the examination is finite. 
However, teachers need to invest more resources than in traditional lecturing. Thus, the 
efficiency of the learning method cannot be estimated. Nevertheless, the effectiveness 
and good design of the game can be confirmed by the experimental methodology 
applied. Future research should continue with the analysis of serious game effectiveness 
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and efficiency. In particular, research is needed on how serious games benefit 
experiential learning as one of the approaches in student-cantered teaching. 

 

7.7.  Conclusion 
This research builds on experiential learning theory and connects the associated learning 
cycle to game-based learning designs to teach business skills in supply management 
study programmes. The study demonstrates how game-based learning can be 
implemented as scaffolding for experiential learning to achieve high learning outcomes. 
Based on an input-process-output game design and the use of technology, scaffolds for 
the learners and teachers are provided, which benefit the experiential pedagogic 
method. The technological-mediated learning environment gives direct feedback to the 
learner by providing a concrete experience of the impact of decision making in the 
business context. A positive impact on learners’ performance has been witnessed based 
on a comparison group experiment that showed the benefits of game-based learning. 
The improvement in learning outcomes remained relatively robust across the different 
experimental groups and study years. Furthermore, the study provides insights into 
designing a meaningful game experience based on increased interaction between the 
learners operating in a competitive and collaborative game environment.  

 

7.8.  References 
References can be found on page 253. 
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88..  AACCHHIIEEVVIINNGG  LLIIFFEELLOONNGG  LLEEAARRNNIINNGG  IINN  PPUURRCCHHAASSIINNGG::  AA  HHUUMMAANN  RREESSOOUURRCCEESS  
DDEEVVEELLOOPPMMEENNTT  MMOODDEELL  

 

 

This chapter addresses the need for lifelong learning in PSM. It was addressed in the 
‘Twente smart Industry 4.0 model’ presented in chapter 4 of this dissertation that 
educational programmes need to be developed that allow purchasers to learn 
continuously. Therefore, students in their study programmes and the current workforce 
need to learn future skills. Due to the rapidly changing environment, professionals must 
update their skills regularly to participate in the current job market. As addressed in 
chapter 3, there is an increasing challenge in educating an ageing workforce with 
modern competencies. Thus, chapter 8 responds to the seventh sub-question of this 
dissertation: How can lifelong learning be achieved in the PSM domain? The chapter is 
written as a separate conference paper. The chapter’s contributions to the dissertation 
are presented at the end of this dissertation.  

 

 

 

 

 

 

 

The main part of this chapter was presented at the 31th IPSERA Conference in 
Jönköping, Sweden, by V. Delke and J. te Raa. The chapter contains textual changes 

from the original.  
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Abstract  

The success of purchasing activities depends on the purchasing professionals' skill levels. 
Therefore, scholars in purchasing and supply management (PSM) study the skill 
requirements of buyers according to specific purchasing objectives, the responsibilities 
and tasks of the purchaser, and the impact of the business environment on these 
competencies. However, less attention is paid to how these skills are inculcated. As a 
result, many organisations face the challenge of developing their employees’ 
competencies or acquiring new talent. This research uses a maturity level perspective 
to address these shortcomings, assuming that highly mature organisations have a 
systematic approach to human resource development in their purchasing department. 
Thus, this study develops a human resource development model based on 14 expert 
interviews to increase professional skills systematically. The study shows that higher 
education institutes must open their educational programmes and collaborate with 
other education providers to achieve lifelong learning in PSM. Moreover, organisations 
need to create specific professional development plans for individual employees 
according to their responsibilities and prepare them systematically for future challenges 
to ensure their employability. Managers and education professionals should use this 
research’s outcome to optimise PSM's human resource development practices.  
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8.1.  Introduction: Achieving lifelong learning in PSM 
Recent technological advancements, such as the increasing digitalisation, automation, 
and cyber–physical systems, carry significant implications for businesses, societies, and 
people (Schiele et al., 2022a; Müller et al., 2018). These changes challenge educators, 
who are called upon to train the current and future workforce to master 21st-century 
skills (Pekkanen et al., 2020). Research in different disciplines has studied the skills 
needed by professionals to master the changing business environment brought on by 
new technology and shifting objectives. Examples of this research address competencies 
in human resource management (Ulrich et al., 2013), supply chain management (Liboni 
et al., 2019), information and communication technology (Malandri et al., 2021), and 
marketing (Ras et al., 2017). Moreover, in PSM, increasing digitalisation and the likely 
consequences of continuous development towards Industry 4.0 are observed (Schiele 
and Torn, 2020). Therefore, the skill requirements of purchasing professionals are bound 
to change (Bals et al., 2019; Delke et al., 2021).  

Over the last two decades, the number of publications addressing the skill 
requirements of purchasers has increased, stressing the need for talent in the 
purchasing domain. A significant milestone was the longitudinal research of the Centre 
of Advanced Purchasing Studies in 1993 and 2000 (Giunipero and Pearcy, 2000; Kolchin 
and Giunipero, 1993). Furthermore, the research of Tassabehji and Moorhouse (2008) 
continues to exert an influence with its conclusion that a purchaser needs to master a 
complete set of skills. Today, research is available that addresses the skills needed to 
source different commodity groups (Knight et al., 2014), skills profiles of different buyers 
(Mulder et al., 2005), skills related to sustainability in purchasing (Schulze and Bals, 
2020) and other purchasing objectives, such as innovation sourcing (Stek and Schiele, 
2021). Most recently, scholars have started to address the influence of digitalisation and 
Industry 4.0 on skill requirements in PSM (Bals et al., 2019).  

Nevertheless, these studies only present empirical findings on which skills are 
needed in the future and do not address ‘how’ these skills are taught. Thus, research is 
vital to identify adequate educational methods and systems to train the future 
workforce. In this regard, the study of Pekkanen et al. (2020) presents an educational 
programme to teach these skills in the supply chain and operation management domain. 
However, such programmes only address the needs of future students studying at a 
university level. Additional research is needed to examine how people in the current 
workforce can be trained to serve today’s changing needs.  

Therefore, the current research takes a lifelong learning approach to address a 
central concern in PSM – the education and training of PSM professionals. The need for 
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different skills in PSM has been given special recognition in the journey of purchasing 
from an operational function to a strategic function (Feisel et al., 2011). Carr and 
Smeltzer (2000) argue that firms that seek to foster strategic PSM should seek to 
develop these skills by organising, for example, internal classes for their current 
employees or else they may have to recruit PSM professionals with these skills. For 
purchasing organisations, developing professionals is key to increasing purchasing 
maturity. Human resource development generally includes enhancing the qualifications 
of the workforce or staff to increase proficiency and expertise (Garavan et al., 2000; 
Saru, 2007). In PSM, multiple maturity assessment models have included the human 
resource management dimension as a core aspect (Schiele, 2007; Andreasen and 
Gammelgaard, 2018; Søgaard et al., 2018). This research aims to support an increase in 
maturity in purchasing by addressing a lifelong learning approach that organisations can 
achieve. Therefore, the purchasing maturity model of Schiele (2007) is used since it 
includes the three core elements of human resource development – learning, 
performance, and change (Tseng and McLean, 2008). 

The study is limited to the case example of the Netherlands, which has shown 
expertise in training future and current professionals in the PSM field. However, the 
implications are generalisable to other countries since similar education and 
professional, and executive training is available in other countries. The objectives of this 
research includes a systematic approach to increasing organisations’ maturity in 
purchasing activities by focusing on the skills needed in a future industry environment. 
Therefore, the research responds to the needs of existing purchasing maturity models 
that, despite outlining a systematic approach to managing human resources in 
purchasing, do not offer rounded solutions. Thus, this research intends to answer the 
following research questions:  

• RQ1: How are responsibilities and talent organised within procurement? 
• RQ2: How do purchasing departments achieve a lifelong learning process? 

 

The outcome of this research shows low maturity in purchasing processes, with scant 
regard to human resources development. A lifelong learning process is necessary to 
keep pace with rapid developments in the current business environment. In contrast to 
what the literature suggests, financial constraints do not seem to be the reason for the 
lack of a personal development policy. Respondents claimed that a structural personal 
development policy on both individual and collective levels could improve purchasing 
performance on the basis of stronger human resources. However, findings show that 
there is only a limited supply of purchasing education and training in the Netherlands. 
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This chapter therefore suggests a model structure for a personal development policy.  

 

8.2.  Theoretical background: Professional HRM as antecedents for lifelong learning  
An organisation approach and an individual perspective can be used to understand 
human resource development in PSM. This research seeks to develop a lifelong learning 
approach in PSM by combining both and identifying suitable education and training 
programmes. The organisation perspective addresses the maturity level of the 
purchasing organisation, which must encompass a clear strategy on human resource 
management in PSM. On the individual level, a microfoundations perspective is used in 
which the employees and their individual-level actions shape practices and strategy 
(Eisenhardt et al., 2010; Barney and Felin, 2013). Here, the research addresses the skills 
and components of training that are available to individual buyers. 

 

88..22..11.. AAddddrreessssiinngg  HHRRMM  iinn  ppuurrcchhaassiinngg  
Previous studies have argued that purchasing professionals’ competencies are 
fundamental to achieve business success in PSM (Giunipero and Pearcy, 2000; Stek and 
Schiele, 2021). In this regard, professionals contribute to specific purchasing activities 
and objectives by holding the knowledge and skill needed to involve suppliers in the 
value-creation activities of the firm (Eltantawy et al., 2009; Wynstra et al., 2001). These 
skills are developed by education and gained by experience. Therefore, highly trained 
professionals can perform purchasing tasks and influence the firm’s effectiveness (Carr 
and Smeltzer, 2000). Hence, supply management performance is based on the human 
resource capabilities of the purchasing organisation (Knight et al., 2014). However, a 
study addressing the gap between the supply and demand for qualified purchasing 
professionals found that 65% of the CPOs indicated that the skills of buyers needed to 
improve (Johnsen et al., 2014). The significant gap between the required skills and the 
actual skill level for purchasing personnel shows the vital importance of human resource 
management in PSM. Today, buyers’ objectives are expended from costs, delivery, time, 
and quality to managing more complex and long-term partnerships (Faes et al., 2001). 
As a result of changing purchasing objectives and shifts in the purchasing environment, 
such as technology usage, purchasers’ skill requirements have become an important 
theme in the literature. 

Bals et al. (2019) and Stek and Schiele (2021) offer a pivotal list of present-day 
purchasing skills that give us an overview of purchasing-related skills. Most recent 
studies have addressed the specific skills needed to fulfil purchasing objectives. Here, 
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the research of Schulze and Bals (2020) has identified skills to fulfil sustainability 
objectives, and Stek and Schiele (2021) have examined those competencies necessary 
to meet seven core purchasing objectives. However, skill requirements continue to 
change where trends such as Industry 4.0 and CSR affect the skill profiles required by 
purchasers to fulfil their tasks. Modern competency profiles should reflect the changing 
business context. Based on the work of Tassabehji and Moorhouse (2008), Bals et al. 
(2019) provide an updated view of current and future PSM competencies. Furthermore, 
based on expert interviews, the researchers identify a list of the top 10 future 
competencies in the field (Bals et al., 2019). To complete the list, the work of Delke et 
al. (2021) defines future skill requirements, with a focus on the demands of Industry 4.0, 
based on a Delphi study with 45 industry and academia experts (see Table 21).  

 

Table 21 – Future competencies for purchasers identified 
Future PSM skills according to Bals et al. 

(2019) 
Future PSM skills according Delke et al. 

(2021) 
Analytical  Data Analytics  
Automation Digital Contract Management and Legal  
Big Data Analytics Digital Leadership  
Computer Literacy Digital Negotiation  
E-Procurement Technology Digital Partnership Management  
Holistic supply chain thinking E-Procurement Technology  
Strategic Sourcing Robotic Process Automation (RPA)  
Strategic Thinking Strategic Management  
Sustainability Supply Network Management  
Process optimisation  

 

Even though much research has focused on purchasing skills (e.g., Tassabehji and 
Moorhouse, 2008; Bals et al., 2019; Stek and Schiele, 2021), there is no clear approach 
to skill requirements distribution, and only a few take specific job contexts into account 
(Knight et al., 2014; Mulder et al., 2005). Thus, the PSM skills literature on future skill 
requirements still lacks a specific link between skill requirements and job roles. Most 
scholars have focused on the general purchasing function (Giunipero and Pearcy, 2000; 
Tassabehji and Moorhouse, 2008) or studied competency requirements for single roles 
(Giunipero, Handfield, and Eltantawy, 2006). Mulder et al. (2005) distinguish four 
different purchasing roles including purchasing manager, senior buyer, buyer, and 
assistant buyer, and four task categories were designed based on 105 tasks identified in 
interviews. In addition, Knight et al. (2014) address purchaser competency requirements 
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based on products sourced as routine, tactical, and strategic purchasing types. The work 
of Schiele (2019) used a similar approach and identified purchasing roles according to 
the material groups (direct or indirect) or type of purchase (spot/project or serial). 
Therefore, different roles can be identified based on different purchasing situations, 
resulting in specific sets of skills needed by the professional. Schiele (2019) defined 
seven different roles in purchasing: i) operative procurement, ii) purchaser of direct 
materials, iii) purchaser of indirect materials, iv) public procurement, v) purchasing 
engineer, vi) chief purchasing officer (CPO) and vii) ‘other roles’. Each role has its job 
profile, educational background, or skill set. Purchasing roles with associated activities 
and responsibilities can be used to identify competency requirements strongly related 
to the context of creating job profiles and improving human resource management 
(Schiele, 2019).   

 

88..22..22.. UUttiilliissiinngg  mmaattuurriittyy  mmooddeellss  ttoo  iimmpprroovvee  bbuussiinneessss  ppeerrffoorrmmaannccee  
Studies have noted that an organisation’s financial performance positively relates to the 
maturity level of its purchasing departments (Schiele, 2007). This, therefore, shows a 
positive relationship between business process maturity and organisational 
performance. A firm can use a maturity model to benchmark its business practices and 
identify areas for improvement. In purchasing, the domain-specific maturity model 
assesses the professionalism of current purchasing activities (Rozemeijer et al., 2003). 
Thus, ‘maturity models are a common approach to explaining and understanding the 
professional development required to change and achieve sophisticated PSM practices’ 
(Andreasen and Gammelgaard, 2018). With increasing maturity, the purchasing 
department and its activities develop from short-term processes with opportunistic 
approaches towards long-term strategic planning, which can be visualised in different 
maturity stages in the model. As a result, highly mature purchasing organisations are 
directly integrated into a firm’s strategic decision-making process (Bemelmans et al., 
2015) 

The maturity model developed by Schiele (2007) provides a comprehensive 
assessment to measure purchasing maturity based on 111 items, divided into six 
dimensions: i) planning, ii) organisational structure, iii) process organisation, iv) human 
resources and leading, and v) controlling (Schiele, 2007). Like other business process 
maturity models, every dimension in this model includes multiple items that assess the 
subject on a level scale (Søgaard et al., 2018). As a result, the maturity of one sub-
dimension is based on specific items that are evaluated according to previously 
determined stages (Søgaard et al., 2018; Schiele, 2007). For the current study, the fourth 
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dimension of the maturity model, human resources and leadership, developed by 
Schiele (2007) is of interest since it provides guidelines on how to professionally 
approach human resource management in PSM. The maturity model of Schiele (2007) 
addresses human resources and leadership based on three items: i) job descriptions and 
competencies, ii) personal selection and integration, and iii) performance appraisal and 
career development. The dimensions align with the work of Tseng and McLean (2008), 
who describe core elements of human resource development as learning, performance, 
and change. In a highly mature purchasing department, job profiles based on skill 
requirements to perform related tasks are created and consistently updated (Schiele, 
2007).  

 

88..22..33.. TTaalleenntt  aaccqquuiissiittiioonn  aanndd  ttrraaiinniinngg  aarree  ccrruucciiaall  iinn  aa  ffaasstt--cchhaannggiinngg  eennvviirroonnmmeenntt  
Companies should aim to acquire or train talent to increase organisational performance. 
Therefore, various maturity models include the ‘personnel selection and integration’ as 
a core item to assess the professionality of how organisations develop and retain talent 
(Schiele, 2007; Ellinger and Ellinger, 2014; Deters, 2017). Relevant competencies in 
purchasing are included in the maturity model of Schiele (2007), where an organisation 
should strive to select new personnel and inculcate them with the missing skills. The skill 
demands depend on the organisation's characteristics, whereas highly mature or large 
purchasing organisations demand different skills than less mature or smaller 
organisations due to, for example, the technology used for purchasing practices (Kauppi 
et al., 2013). In order to optimise the recruiting and training process, organisations often 
perform job analyses to discover what skills and knowledge are needed to perform the 
job (Knight et al., 2014). Schiele (2019) stresses the importance of this ‘job-profiling”, 
resulting from the different skill requirements of purchasing roles. In order to continue 
acquiring the right competencies, firms need to assess these job profiles regularly as 
developments change future skill requirements for buyers (Knight et al., 2014). 

Recruiting new employees is one specific way to acquire the skills needed. During 
the recruitment phase, mature purchasing organisations develop specific skill profiles 
needed by the organisations and search for matching candidates by performing 
standardised interviews that analyse and measure if the candidate meets intended skill 
requirements (Schiele, 2007). However, acquiring talent is challenging for organisations 
since multiple organisations fight for the same people. Within the current “war for 
talent”, firms struggle to find the right talent, at the right place, at the right time, at the 
right price (Deters, 2017). 

Besides As well as recruiting new personnel, organisations need to train their current 
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staff and continuously develop their skills (Schiele, 2007). Often, organisations depend 
on developing skills and talent based on work experience (Baldwin et al., 2014). 
However, the competencies of firms’ professionals are crucial for the future 
performance and growth of the organisations. Thus, organisations need to find 
proactive ways to train their staff (Baldwin et al., 2014). Hence, cross-functional and 
functional-specific training plans must be created to help professionals achieve the 
required skill level to perform their tasks. However, the creation of specific personal 
development plans and training programmes is often challenged due to the large 
amount of resources needed, such as employee time and high cost (Bryson and Daniels, 
2008).  

 

88..22..44.. TTrraaiinniinngg  aanndd  ddeevveellooppmmeenntt  mmeetthhooddss  ttoo  ssttrreennggtthheenn  hhuummaann  aasssseettss    
The rapidly changing technology and business environment mandates people to 
continuously acquire new skills (Schiele et al., 2022a). From a maturity perspective, 
organisations must find approaches to teaching present-day skills to improve 
performance (Feisel et al., 2011). Organisations search for opportunities to educate and 
train their employees, striving for increased job performance, motivation, and 
satisfaction (Chatzimouratidis et al., 2012). Therefore, an increasing interest in lifelong 
learning has been witnessed to prepare the workforce for the future and promote future 
employability (Richards, 2018; Schiele et al., 2022a). The concept of lifelong learning 
follows the assumption that one employee will not work on the same tasks throughout 
their entire career. This continuous evolution of work is shaped by factors such as 
increasing globalisation, changing technology, and shifting business objectives 
concerned with innovation and sustainability.  

Nevertheless, the continuous development of talent is a major challenge for 
organisations and individuals. This compels organisations to invest in professional 
development courses or emphasise workplace learning today (Richards, 2018). These 
development programmes use various techniques to improve their employee’s 
knowledge and professional skills, such as instructor-led classroom training, mentorship, 
apprenticeship, on-the-job training, simulators, and job rotations (Chatzimouratidis et 
al., 2012). Selecting a specific method depends on various factors and resources, 
including the method's applicability, cost, time investment, and effectiveness 
(Chatzimouratidis et al., 2012). However, these professional development methods are 
likely to be implemented by organisations to fill the skill gaps in their current workforce. 
In order to prepare young professionals for the early stages of their careers, higher 
education institutes are encouraged to update their programme's learning objectives to 
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meet the requirements of the business environment today (Pekkanen et al., 2020).   

Even though the need for professional development programmes and training is 
recognised, not all organisations have implemented a systematic approach to human 
resource development. This is especially true for smaller organisations with fewer 
resources who are less likely to provide development and training programmes for their 
employees compared to larger firms (Susomrith and Coetzer, 2015). Thus, smaller 
organisations could miss out on the advantages of new technologies and business 
practices (Simmons et al., 2008).  

 

8.3.  Research design: Conducting expert interviews to assess HR development in PSM  
The research follows an inductive qualitative study approach to study the state of HR in 
purchasing and identify opportunities for optimisation. The literature review and 
interview findings will provide a clear view of the maturity of HRM in purchasing 
departments. The outcome is used to create a plan to acquire PSM competencies 
continuously. Therefore, a human resource development model is presented, following 
the suggestions of Schiele (2007). Furthermore, the study identifies currently available 
training and education programmes.  

 

88..33..11.. SSeemmii--ssttrruuccttuurreedd  eexxppeerrtt  iinntteerrvviieewwss    
The empirical findings of this research are based on 14 semi-structured expert 
interviews in the Netherlands to assess the level of professionalism in human resource 
management in purchasing departments. The semi-structured approach allows the 
interviewer to go into greater detail, which will benefit the validity and reliability of the 
results. In general, qualitative research methods benefit the research objective of 
answering the ‘how’ and ‘why’ of organisations’ approaches to coordinating their HRM 
practices in purchasing (Yin, 2014). Accordingly, the interviews empirically research 
contemporary phenomena in a real-life context. In the current research, the required 
skills and roles in purchasing are the phenomena to be analysed. In addition, the 
research aims to identify organisations’ approaches to training the addressed skills. 
Therefore, the available study programmes and training opportunities in PSM in the 
Netherlands are investigated. Specific measures are taken to ensure the high quality of 
the research and to increase the reliability and validity of the results (see Table 22). To 
avoid errors, control questions and confirmation after interviews were summarised (see 
questionnaire in Appendix 6). 
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Table 22 – Measures to ensure validity and reliability 
Requirement Measures 

Internal validity A test interview to ensure that each case is analysed equally 
Build a theoretical construct based on multiple studies 

External validity The use of multiple cases to acquire findings applicable to other cases 

Reliability A questionnaire to ensure equality among cases 
Validity Control questions are used to confirm that findings reflect what is 

intended by the interviewee 
 

88..33..22.. DDaattaa  ccoolllleeccttiioonn  aanndd  ssaammpplliinngg  
This research aims to understand which educational methods are available for PSM 
professionals at small- and medium-sized organizations in the Netherlands. Therefore, 
the sample for the research has been drawn based on a non-random selection according 
to convenience criteria. Only interview partners from Dutch manufacturing firms with 
advanced PSM practices have been selected to represent the population and the 
context. In addition, the firm's purchasing maturity has been assessed. Fourteen experts 
in PSM working for small- or medium-sized production organisations were interviewed. 
Small- and medium-sized companies are defined as organisations with less than 500 
employees nationally. Organisations with more than 500 employees – including 
international locations – but with a decentralised purchasing policy are also part of the 
data sample. An overview of the participants is presented in Table 23.  

 
Table 23 – Interview expert sample characteristics 

# Interviewees’ role Sector No. employees 
(in NL) 

No. purchasing 
employees 

1 Tactical buyer Electronics 200–250 5–10 
2 Purchasing manager Electronics & technology 175–225 5–10 
3 Project buyer Semiconductor 50–100 1–3 
4 Strategic buyer Technology 300–350 1–3 
5 Purchasing manager Automotive 250–300 10–15 
6 Purchasing manager Technology 400–450 10–15 
7 Strategic buyer Electronics & technology 450–500 15–20 
8 Strategic buyer Electronics 100–150 3–5 
9 Tactical buyer Furniture 50–100 1–3 

10 Strategic buyer Semiconductor 0–50 1–3 
11 Tactical buyer Technology 200–250 3–5 
12 Strategic buyer Energy 450–500 15–20 
13 Strategic buyer Energy 200–250 5–10 
14 Tactical buyer Food 150–200 1–3 
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Through interviews, data has been collected on 14 organisations in the Netherlands 
from professionals responsible for their organisations’ purchasing activities. The data 
were collected using semi-structured interviews. This approach allows for the collection 
of data based on a fixed set of questions. Further discussion between the interviewer 
and participant offered the opportunity to deepen understanding of the topic discussed 
through additional follow-up questions (Kallio et al., 2016). The interview method was 
used to understand how human resource management is organised in the context of 
the expert’s background (Rabiee, 2004). The interview questions are based on the 
objectives of this study and the literature background presented above. All interviews 
were conducted virtually due to the restrictions imposed by the COVID-19 pandemic. All 
interviews were audio-recorded and transcribed for data analysis and preservation. 
Each interview lasted between 30 and 45 minutes, sufficiently addressing all topics 
concerned with this research’s objectives.  

 

88..33..33.. TThhee  aapppprrooaacchh  ooff  tthhee  ddaattaa  aannaallyyssiiss  
The interview transcripts were coded in the software Atlas.ti. The coding of the 
interviews was used to develop analytical categories to assess and classify the experts’ 
answers by labelling argument categories. The literature review provided a scaffold for 
the argument categories. In the first coding phase, each interview was analysed 
individually before identifying general findings from multiple interviews. Secondly, all 
interviews were analysed, allowing for a cross-expert comparison of the data. An 
understanding of how organisations approach human resource development in PSM 
was developed by analysing the resulting codes. Furthermore, the literature review and 
the experts’ comments were used to develop a human resource development model to 
achieve lifelong learning in PSM. 

However, the existing literature does not offer insights on the purchasing education 
available in the Netherlands. Therefore, this study used further desk research to identify 
programmes that focus on purchasing-related topics. Thus, this study assumes that 
most, if not all, educational institutions in the country offer digital information on the 
educational programmes they offer. In order to create a clear and reliable overview, all 
types of educational purchasing programmes are included regardless of overall 
duration, classical lessons, physical or digital classes, costs, or other related variables. 
The websites of each educational institution are used to collect information on each 
programme. Hence, all data is collected directly from the service provider to increase 
reliability. 
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8.4.  Results: Human resources development in PSM 
These research results are divided into two parts to describe buyers’ learning 
approaches in organisations. Firstly, human resource management practices in 
purchasing in the Netherlands are described. For this purpose, the elements of human 
resource management in the maturity model developed by Schiele (2007) are used. 
Secondly, study programmes in the Netherlands are identified that instruct current and 
future purchasing professionals.  

 

88..44..11.. AAllllooccaattiinngg  ooff  rreessppoonnssiibbiilliittiieess  iinn  ppuurrcchhaassiinngg  ddeeppaarrttmmeennttss  
Clear human resource management policies in PSM are the antecedents of lifelong 
learning in the purchasing department. Therefore, three dimensions have been used: 
purchasing roles as job descriptions, skill requirements, and training plans (Schiele, 
2007). Following the work of Schiele (2019), purchasing roles were used to understand 
these tasks and skill allocations. 

The interview experts state that most organisations divide purchasing tasks and 
responsibilities across operational, tactical, strategic, and higher management 
functions. Each function has responsibility for specific tasks in purchasing activities. 
Firstly, as the experts described, the operational procurement function is embedded in 
most organisations and is responsible for ordering and monitoring deliveries. In terms 
of the operational procurement activities, the experts clearly distinguished between the 
processes for the two different commodity groups of direct and indirect materials. In 
addition, the respondents made the distinction between project-based and serial (or 
structural) buying processes (4 out of 14 respondents). Secondly, all organisations 
implemented a tactical purchasing role. This role is responsible for selecting suppliers, 
negotiations, and contracting suppliers. A clear division of tasks based on the role 
perspective is noted. Thirdly, 11 out of 14 experts stated that organisations had a specific 
role in assuming responsibility for strategic purchasing activities. These strategic buyers 
manage important supplier relationships and shape the department’s strategic policy. 
Fourthly, 10 out of 14 experts indicated that organisations have a specific management 
role in organising and leading the purchasing department. These management roles are 
often referred to as chief procurement officers (CPO).  

The findings exhibit a distinction between purchasing roles. For most organisations, 
the different roles are organised on the hierarchical level and on experience. However, 
larger purchasing departments made quite specific divisions in purchasing roles. These 
organisations divide responsibilities based on hierarchical levels, product groups, 
supplier categories, and project- or serial purchasing. Notably, most organisations 
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8.4.  Results: Human resources development in PSM 
These research results are divided into two parts to describe buyers’ learning 
approaches in organisations. Firstly, human resource management practices in 
purchasing in the Netherlands are described. For this purpose, the elements of human 
resource management in the maturity model developed by Schiele (2007) are used. 
Secondly, study programmes in the Netherlands are identified that instruct current and 
future purchasing professionals.  

 

88..44..11.. AAllllooccaattiinngg  ooff  rreessppoonnssiibbiilliittiieess  iinn  ppuurrcchhaassiinngg  ddeeppaarrttmmeennttss  
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accommodate the ordering process for indirect materials outside the purchasing 
department. In addition, the results of the expert interviews show that small or medium 
enterprises often combine several purchasing roles into one job for one person. Here, 
the most common are combinations of operative and tactical buyers or strategic buyers 
and CPO. These organisations do not have the resources to employ people to fulfil 
specific roles in purchasing, unlike larger organisations.  

 

88..44..22.. AAllllooccaattiinngg  sskkiillll  rreeqquuiirreemmeennttss  aaccccoorrddiinngg  ttoo  tthhee  iiddeennttiiffiieedd  rroolleess    
The second research objective addresses the specific skill requirements of each role. 
Here, purchasers need specific skills to perform their tasks and responsibilities. 
Therefore, aligning purchasing responsibilities and skills leads to better purchasing 
performance and maturity (Schiele, 2007). This was also found in the expert interview 
study, where respondents confirmed that the responsibilities and tasks of a role shape 
the skill requirements. Furthermore, the skill requirements are shaped by different 
factors, such as the industry the firm is operating in or firm size. Therefore, the 
interviewed experts were asked to summarise the skill requirements for the most often 
implemented purchasing roles – for example, the tactical buyer, strategic buyer, and 
CPO (see Table 24). This research bases the top five skills according to the number of 
respondents who indicated that a certain competency was necessary for each role.  

 

Table 24 – Top five skill requirements of the identified roles 
Nr. Tactical buyer Strategic buyer CPO 
1 Communication  Communication  Communication  
2 Process management Analytical  Analytical  
3 Self-confidence Curiosity Change management 
4 PSM knowledge  Negotiation Leadership 
5 Computer literacy Critical thinking Conflict resolution 

 

The allocation of skill requirements according to the different roles identified yielded 
a list of skills important for different responsibilities in PSM. However, skill allocation is 
an aspect that is only briefly addressed in this research. Based on the 14 expert 
interviews, it has been found that some common skills are shared across different roles. 
For example, all purchasing professionals require a high level of communication skills. 
These skill requirements reflect on the interface position of buyers, who have to manage 
various internal and external stakeholders, such as suppliers and (internal) customers. 
Furthermore, purchasing responsibilities require a high level of intrapersonal skills, such 
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as self-confidence and curiosity. Multiple tasks, such as direct contact with business 
partners in negotiations or innovation sourcing practices, require the buyer to show a 
high level of confidence.  

Moreover, various skills have been identified that are more specific for different 
roles in purchasing. Firstly, the operational buyer benefits from a high level of process 
management skills, PSM knowledge, and computer literacy. Process management skills 
and computer literacy are core competencies for the operational ordering and 
monitoring tasks in this role because most orders are managed through a solution, such 
as an enterprise resource planning or e-procurement system. Furthermore, the role of 
the operational buyer is often fulfilled by young professionals who benefit from basic 
knowledge in the PSM domain. Secondly, for the strategic buyer role, analytical skills, 
curiosity, negotiation, and critical thinking are highly important because this role is 
responsible for selecting, negotiating, and contracting suppliers. Thirdly, the CPO role 
needs specific management competencies to take responsibility to lead the purchasing 
department. Here, leadership and conflict resolution skills are vital to the CPO’s skill sets. 
CPOs benefit from change management skills to steer the department through change 
processes currently required on the digitalisation journey.  

 

88..44..33.. TThhee  uussee  ooff  ttrraaiinniinngg  ppllaannss  aanndd  ccaarreeeerr  ddeevveellooppmmeenntt  pprraaccttiicceess  iinn  PPSSMM  
The third segment of the results discusses the methods purchasing organisations use to 
acquire new talent and competencies. Thus, the third part of this study explores how 
purchasing organisations structure their employees’ professional development.  

Based on the expert interviews, it was found that most organisations divided their 
professional development programmes into functional and non-functional units of 
specific training or structural and non-structural policies. Firstly, the specific non-
functional courses are designed to develop general business skills across the whole 
organisation. These pieces of training address, for example, concerns for employee 
safety, cyber security, and sustainability in the workplace. The specific functional 
courses address specific business skills relevant to specific domains, such as marketing, 
production, and procurement. Here, the training programmes address the specific skills 
needed to perform the tasks and responsibilities in different functions. Secondly, the 
distinction between structured and non-structured policies relates to programmes and 
how different programmes are organised. For example, some structured policies are 
implemented where employees are required to follow courses regularly. These 
programmes often follow predefined development plans. The non-structured policies 
include those programmes that are specific to the needs of individuals and are planned 
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irregularly. Employees often initiate these non-structured plans themselves or 
individuals are assigned to these programmes by human resource management 
professionals.   

The experts indicated that most organisations provide a collective or individual 
budget to finance professional development practices. Here, the budget is partly spent 
on general courses that the whole firm or specific departments must follow. 
Furthermore, specific budgets are available for individual development programmes. 
However, most experts indicated that individuals often have to search for appropriate 
courses themselves. In these organisations, no specific career development plans are 
available.  

In the expert interviews, two out of fourteen interviewees indicated that their 
organisations used structural policies for employees’ professional development by 
following programmes provided by an in-house academy. These courses are organised 
in a classroom-led training session, which focuses on general business skills that are 
specific non-functional. Therefore, it does not directly relate to a domain such as 
purchasing and does not contribute to lifelong learning for purchasing-related skills.  

Across the whole sample of experts, it was felt that most organisations use internal 
and external classroom-led courses to train their employees. Some of these courses are 
organised online. However, almost no other method to train professionals was 
addressed during the interviews. The other methods used to increase employee 
competencies are rather non-structured, where buyers, for example, discuss the latest 
developments with suppliers or visit domain-specific fairs to acquire purchasing-specific 
knowledge on the latest developments, such as new procurement software or market 
developments.   

During the interviews, it was stated that organisations often hire new personnel to 
acquire the new competencies needed. The new personnel could be contracted on a 
temporary or permanent basis. However, the talent acquisition process is rather 
unstructured and does not follow a systematic approach in the smaller organisations 
that were referred to in the interviews. Therefore, the experts would prefer that these 
practices change and a structured approach used, which may be possible in larger 
organisations. Here, the skill requirements in PSM need to be discussed regularly, and 
individuals should have further guidance through the professional development plans.  
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88..44..44.. TTrraaiinniinngg  pprrooggrraammmmeess  aanndd  ccoouurrsseess  aavvaaiillaabbllee  ffoorr  bbuuyyeerrss    
In the second part of this study, a desk research approach is used to explore the 
purchasing-related study and training programmes in the Netherlands. A few higher 
education programmes have been identified that teach purchasing-related skills, with 
only one full-time programme focusing on purchasing education.1 Furthermore, some 
programmes at universities and universities of applied sciences offer purchasing-related 
courses in their business-related studies.2  

In addition to the higher education environment, other institutes were identified 
that organise education for PSM-related subjects. These include institutes, such as LOI, 
NCOI, ISBW, NHA, and ICM, which focus on professional development courses. Details 
of these courses, including learning objectives, workload, and costs, are presented in 
Appendix 7. Most of these programmes do not offer any evidence for participants in the 
form of education credits (ECTS) but instead provide the participants with a certificate 
of attendance supplied by the specific institute. Furthermore, institutions, such as LOI, 
NCOI, ISBW, NHA, and ICM, partly offer educational programmes that lead to a degree 
recognised by the Ministry of Education, Culture and Science, or NVAO.3 These public 
entities examine the educational level of the programmes offered and ensure that each 
recognised degree is comparable in terms of difficulty and workload to programmes at 
a university or university of applied sciences.  

Furthermore, two professional development training programmes exclusively focus 
on PSM-related courses. Firstly, the InkoopAcademie organises courses, training, and 
workshops for professionals in the Netherlands, combining classroom-led instruction 
and online education. Secondly, NEVI is a professional association that acts as a 
knowledge network for purchasing professionals in the Netherlands with 10,000 
professionals and a growing European-wide footprint. The association seeks to provide 
a platform for purchasing professionals to share best practices and organise education, 
training, and networking events. The courses provided by the InkoopAcademie and NEVI 
are presented in Appendix 8, including learning objectives, costs, and time investment. 

  

 

1https://www.utwente.nl/en/education/master/programmes/business-
administration/specializations/purchasing-supply-management/ 
2 https://www.tilburguniversity.edu/education/masters-programmes/supply-chain-management/program 
3https://www.ncoi.nl/erkende-kwaliteit.html; https://www.isbw.nl/opleidingen/hbo-opleidingen.htm; 
https://www.loi.nl/over-de-loi/erkende-
kwaliteit#:~:text=Alle%20HBO%2Dbachelor%2D%20en%20masteropleidingen,kwaliteitsstandaarden%20en%
20internationaal%20erkend%20is.; https://www.nha.nl/studeren-bij-nha/officieel-erkend-diploma 
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8.5.  Discussion: Achieving lifelong learning in PSM 
88..55..11.. AA  hhuummaann  rreessoouurrccee  ddeevveellooppmmeenntt  mmooddeell  aanndd  eedduuccaattiioonn  tteecchhnniiqquueess  iinn  PPSSMM  
Firstly, based on the findings in the Dutch context, a purchasing-focused human 
resource development model is proposed to continuously improve the competencies of 
purchasing professionals (see Figure 27). Following the maturity model logic, the 
model's outcomes assume that stronger human resources could benefit the purchasing 
organisation and improve organisational performance (Schiele, 2007). The proposed 
human resource development model results in a lifelong learning roadmap to improve 
purchasing professionals’ skills using available PSM-related study and training 
programmes in the Netherlands. Therefore, this research answers the call to address 
lifelong learning and recognises the importance of skilled professionals in strengthening 
the performance of organisations and ensuring the future employability of their 
employees (Richards, 2018; Schiele et al., 2022a). 
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Figure 27 – Model for continuous human resources development in PSM 

The suggested model presents a higher educational level on purchasing-related 
topics from top to bottom. After completing their secondary education, students can 
continue studying at a post-vocational education institute, follow a bachelor’s degree at 
one of the higher education institutes or start working without any further education. 
In the latter case, some decided to embark on further education at one of the private 
education providers, such as LOI, NCOI, ISBW, NHA, and ICM. After completing their 
post-vocational education or a programme in one of the private education providers, 
professionals often choose to deepen their knowledge by following purchasing-related 
courses and training at the Dutch purchasing association, NEVI. The various NEVI 
programmes are divided into different levels depending on the programme’s learning 
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objectives. Here, NEVI I offers courses on fundamental topics in PSM. The second 
programme, NEVI II, offers more advanced courses addressing purchasing-related 
topics.  

The expert interviews described above revealed that most purchasing professionals 
in smaller organisations in the Netherlands hold at least a bachelor’s degree. This 
research suggests that professionals with a bachelor’s degree should expand their 
knowledge by pursuing a master’s degree. Otherwise, professionals with a bachelor’s 
degree can follow the NEVI I course if they had no prior courses in PSM or start 
immediately with the NEVI II programme if they have a basic understanding of PSM-
related topics. The last element of the model suggests that professionals continue to 
study purchasing-related courses after completing the NEVI programmes or master's in 
PSM. This element includes courses at higher education institutes that teach present-
day skills and the latest findings in the domain.  

Nevertheless, the opportunities to follow courses in the last element of the model – 
specific courses provided by research institutes – are currently limited. The educational 
programmes target students and not professionals, limiting opportunities for lifelong 
learning in PSM. To benefit from lifelong learning practices, universities are encouraged 
to open their education or provide specific programmes to external parties by offering 
courses, training, or workshops to purchasing professionals. Universities are aware how 
the purchasing environment is changing but are not yet offering programmes for firms 
and professionals on the scale needed. Combining the human resource development 
model with the up-to-date knowledge of universities would provide significant benefits 
in terms of the lifelong learning of purchasing professionals in the Netherlands.  

Secondly, for organisations that intend to increase their purchasing maturity level 
based on higher professionals’ skill levels, this research suggests several techniques that 
will benefit buyers on an ongoing basis. Therefore, this research builds on the expert 
interviews, the work of Chatzimouratidis et al. (2012), and the education providers in 
the Netherlands. As external providers, these organisations offer classroom-led and 
some online training to private and public organisations. In particular, smaller firms can 
use these programmes to develop skills on PSM-related topics. Furthermore, 
organisations have the opportunity to organise activities on internal development 
techniques. These include, for example, job rotations, on-the-job training, mentorship, 
apprenticeship, programmed self-instruction, case studies, and simulators (see Figure 
28).  
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practices in PSM. Therefore, the study has developed a maturity model perspective as a 
foundation to increase organisational performance based on increased professional 
competencies.  

Firstly, the research confirms that job profiling is vital to improve human resource 
management practices in purchasing (Knight et al., 2014). Based on specific purchasing 
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objectives. Here, NEVI I offers courses on fundamental topics in PSM. The second 
programme, NEVI II, offers more advanced courses addressing purchasing-related 
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roles, organisations can identify skill requirements, linking those requirements directly 
to the responsibilities of buyers (Schiele, 2019). In this research, it has been shown that 
operational tasks in purchasing require computer literacy, process management, and 
PSM knowledge to manage the ordering of products. In contrast, strategic tasks require 
negotiation as well as analytic and critical thinking skills. From a maturity perspective, 
highly mature organisations identify the roles needed in their organisation, create 
specific skill requirements for each role, and manage their personnel accordingly 
(Schiele, 2007). Organisations must find suitable education and training courses  to 
progress to the next professional development step.  

Secondly, following the work of Feisel et al. (2011), this study contributes to 
improving PSM proficiency by providing guidelines on improving professional 
competencies. Therefore, a human resources development model for purchasing has 
been developed. It provides a structural policy to regularly develop the skill base of 
employees and to promote lifelong learning. In combination with a maturity model – for 
example, that of Schiele (2007) – organisations can respond to environmental changes, 
such as the increasing digitalisation of the field. Therefore, the human resource 
development model for purchasing points to the need for a continuous, lifelong learning 
process. In so doing, weight is given to the importance of human capital in strengthening 
productivity and employability (Richards, 2018; Kim and Park, 2020).  

Thirdly, the research explores the educational techniques that organisations can use 
to develop their professionals. Based on the work of Chatzimouratidis et al. (2012), 
several methods have been developed that organisations can use internally or with the 
support of external service providers to increase the  skill levels of buyers. The expert 
interviews show that most organisations currently use classroom-led training and some 
use an online environment. The possibilities offered by methods such as job rotations, 
on-the-job training, mentorship, apprenticeship, programmed self-instruction, case 
studies, and simulators need to be further explored. In this regard, the challenge to 
advance the continuous education of students and professionals is ongoing. The older 
generation in particular – the so-called silver workers – require specific education to 
keep them up-to-date with the business practices of the  future (Kluge et al., 2019). 

 

88..55..33.. FFiirrmmss  sshhoouulldd  iimmpprroovvee  tthheeiirr  mmaattuurriittyy  rreeggaarrddiinngg  HHRRMM  pprraaccttiicceess  iinn  PPSSMM  
Firms that have yet to meet the current environmental challenges, such as increasing 
digitalisation, concerns for sustainability, and the expected future implications of 
Industry 4.0 need to acquire those capabilities that will allow them to benefit fully from 
modern developments. In PSM, managers need to understand the implications, allocate 
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responsibilities, and employ professionals with adequate competencies. Therefore, each 
organisation must implement a strategy for structured, professional human resource 
development. This research provides a guideline to achieve this by spelling out the 
professional development elements that need to be established on an organisational 
level. These include a clear structure of human resource development within the firm 
consisting of defined purchasing roles that address the responsibilities inherent in each 
role and the skills needed to perform the role. Furthermore, performance targets need 
to be set and development plans designed. From a microfoundations perspective, every 
firm needs to ensure that each employee has adequate learning opportunities along 
their professional development journey. Thus, this research suggests a human resource 
development model that individuals can follow to achieve lifelong learning. 
Furthermore, it has been noted that the purchasing domain benefits from a close linkage 
between universities and professional training institutes in the Netherlands and other 
countries. The Dutch purchasing professional association, NEVI, provides courses to 
facilitate the continuous education of professionals. However, universities must 
continue to open their education to a broader audience, such as current professionals, 
to ensure lifelong learning in the most relevant topics of the field.  

 

8.6.  Limitations and future research directions 
The expert interviews and desk research on available educational programmes or 
training sessions are limited to the Dutch context. However, the results are generalisable 
to countries with similar educational systems and institutes that offer professional 
training in the PSM domain. For example, in the Netherlands, a significant proportion of 
professional education is provided by the association of Dutch purchasers, NEVI. Similar 
associations are, for example, available in Germany in the shape of the Bundesverband 
Materialwirtschaft, Einkauf und Logistik (BME) in France where the Conseil National des 
Achats (CAN) is active, and in the USA with the American Purchasing Society. Therefore, 
a lifelong learning strategy can be achieved in other countries by combining public and 
private institutes and associations’ training plans.  

Nevertheless, the study is limited to a small sample of 14 interviews. Future research 
should focus on quantitative study methods, such as surveys, to understand how 
professional training is organised. Furthermore, a comparison study between smaller 
and larger firms is needed to understand both the methods and education 
opportunities. The applied method is limited to the researchers’ interpretation of the 
qualitative research data. Here, multiple steps have been taken to ensure high reliability 
and validity of the results, but bias cannot be excluded.  
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In addition to the future research directions stemming from the limitations of the 
method applied, further research is needed to understand how purchasing departments 
can be better organised to achieve greater maturity in human resource management. 
Digitalisation and the advent of Industry 4.0 are changing the working environment of 
buyers and the objectives in purchasing. Specialised roles need to be created to ensure 
that the right employees are allocated the right responsibilities and possess adequate 
competencies. In the study we presented, companies with mature human resource 
management practices were under-represented, and more research is needed. Further 
research on lifelong learning practices is crucial to support organisations in their quest 
to find the talent needed and ensure the long-term employability of professionals.  

 

8.7.  References 
References can be found on page 253.  
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CCHHAAPPTTEERR  99  

 

 

99..  DDIISSCCUUSSSSIIOONN  ––  FFIINNDDIINNGGSS  AANNDD  IIMMPPLLIICCAATTIIOONNSS  
 

 

This chapter summarises the dissertation’s main research findings, providing insights 
into the results obtained, the theoretical contributions, and the practical implications of 
each chapter. Firstly, the main contributions of the dissertation are discussed, 
combining the findings of the previous chapters according to the research objectives. 
Secondly, the practical implications of the dissertation are explained, supplying guidance 
for practitioners on how to approach the fourth industrial revolution from a competency 
perspective. Thirdly, further research directions are proposed, which lay down paths for 
continuing to study the phenomenon. Lastly, several reflections on the scope of the 
dissertation are presented along with some concluding remarks. 
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9.1.  This dissertation’s main research findings  
The general introduction to this thesis advances four research objectives addressing the 
necessity to revise PSM professionals’ skill requirements given the increasing use of 
technology in the field. This dissertation’s overall contribution shows that the 
technological advancement towards Industry 4.0 will not only shape the business 
environment but will likely generate a fundamental shift in business, society, and 
people. In relation to PSM, today’s purchasing professionals are experiencing changes 
in their purchasing objectives and their work environments. In particular, increasing 
technology support is promoting technology-enabled work – smart working – which 
significantly impacts the responsibilities and skill requirements of purchasers. This 
dissertation addresses the change by defining future roles and skills in PSM. The role 
perspective that is presented in this dissertation as an instrument to address technology 
implementation in PSM is unique. Of course, the roles addressed do not provide the full 
set of roles for organisations. Future research must identify the combination of ‘old’ and 
‘new’ roles needed in a specific organisation’s context. Moreover, further insights are 
needed to identify which skills are required for each role. In the concluding sections of 
this dissertation, educational means are addressed, which can be used to develop PSM-
related skills and prepare the future workforce. Here, the serious game experiment 
offers an educational method that results in high learning outcomes and student 
satisfaction. Lastly, the dissertation addresses the goal of lifelong learning, as proposed 
in the ‘Twente smart Industry 4.0 model’. It is unrealistic to assume that professionals 
will stay in the same jobs and perform the same tasks for their entire careers. 
Educational and training programmes that allow students and professionals to follow 
courses addressing the latest insights in PSM-related research need to be developed.  

In the following section, the key findings and contributions of this thesis are 
presented according to the research objectives. Consequently, the skills-related 
literature in PSM has been explored and survey data analysed to identify current skill 
gaps. Secondly, to understand how PSM skill requirements change, a future industry 
model, Industry 4.0, has been developed that addresses the technological impact on 
businesses, society, and people. Thirdly, the research addresses the specific skills and 
roles in PSM in an Industry 4.0 context. Lastly, this research undertakes a study of one 
specific educational method to teach future skills and explores lifelong learning 
possibilities in PSM. As presented in Figure 29, this research project draws a full picture 
of how to develop PSM competencies from an Industry 3.0 environment, the left side, 
to an Industry 4.0 context, the right side. 
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Figure 29 – Illustrating the full picture of the dissertation 

 

99..11..11.. UUnnddeerrssttaanndd  tthhee  ccaauusseess  ooff  ccuurrrreenntt  sskkiillll  ggaappss  aanndd  ffuuttuurree  sskkiillll  rreeqquuiirreemmeennttss  
As the starting point of this dissertation, chapter 2 provides an overview of the 
development and current state of PSM skills. Therefore, the chapter supplies the 
foundation of this research and, on the basis of a survey, shows how skill requirements 
are changing due to shifts in a firm’s business environment. Thus, this dissertation 
supports the alignment of recent research findings on the PSM competencies required 
and identifies current skill gaps that need to be addressed by appropriate educational 
and training programmes, as suggested by Giunipero et al. (2006). 

This dissertation’s first study provides a list of skills that today’s purchasers lack. 
Firstly, the increasing implementation of technology is changing the working 
environment of PSM professionals. To improve the implementation process of new 
technologies and avoid the risk of clumsy implementation, as observed in e-
procurement systems that were launched decades ago (Hawking et al., 2004; Schiele 
and Torn, 2020; Johnson et al., 2007), purchasing professionals need to acquire the 
necessary skills to benefit from these technologies. Secondly, chapter 2 shows that 
current PSM professionals feel underqualified to extract the full potential of professional 
relationships, such as buyer–supplier relationships, due to current PSM skill gaps. 
Thirdly, sustainability objectives in the supply chain (Johnsen et al., 2014) and, therefore, 
the increasing attention given to sustainability competencies in purchasing are justified 
(Schulze et al., 2019; Schulze and Bals, 2020). Fourthly, the strategic topic of innovation 
sourcing practices (Legenvre and Gualandris, 2018) requires specific competencies to 
meet innovation objectives (Stek and Schiele, 2021).  

Thus, chapter 2 supports recent research that promotes the development of PSM 
skills – for instance, Bals et al. (2019) and Stek and Schiele (2021). Consequently, 
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Firstly, the increasing implementation of technology is changing the working 
environment of PSM professionals. To improve the implementation process of new 
technologies and avoid the risk of clumsy implementation, as observed in e-
procurement systems that were launched decades ago (Hawking et al., 2004; Schiele 
and Torn, 2020; Johnson et al., 2007), purchasing professionals need to acquire the 
necessary skills to benefit from these technologies. Secondly, chapter 2 shows that 
current PSM professionals feel underqualified to extract the full potential of professional 
relationships, such as buyer–supplier relationships, due to current PSM skill gaps. 
Thirdly, sustainability objectives in the supply chain (Johnsen et al., 2014) and, therefore, 
the increasing attention given to sustainability competencies in purchasing are justified 
(Schulze et al., 2019; Schulze and Bals, 2020). Fourthly, the strategic topic of innovation 
sourcing practices (Legenvre and Gualandris, 2018) requires specific competencies to 
meet innovation objectives (Stek and Schiele, 2021).  

Thus, chapter 2 supports recent research that promotes the development of PSM 
skills – for instance, Bals et al. (2019) and Stek and Schiele (2021). Consequently, 
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purchasing skills should be seen as unstable phenomena that are liable to redefinition 
over time in response to strategic shifts and technological changes. Educators and 
trainers in PSM are challenged by two means to improve the situation. On the one hand, 
educational programmes for future students need to incorporate future skills in the 
design of their study programmes (Pekkanen et al., 2020). On the other hand, 
professional training for the current workforce needs to be developed to meet the job 
requirements that are expected (Chatzimouratidis et al., 2012; Schiele et al., 2022a). 
However, the analysis of skill gaps that has been presented is limited in scope and does 
not address the details – in particular, the specifics of how skill requirements change in 
response to technological advancement. This shortcoming is addressed in later chapters 
of this dissertation.  

In the second study, presented in chapter 3, two specific purchasing roles have been 
addressed to assess how future industry developments are impacting the skill 
requirements of PSM professionals. Here, the study, from a competency point of view, 
assesses the difference between direct and indirect material procurement, which has 
not been undertaken before. The chapter shows that both professions are different, 
justifying specific work that addresses the two in comparison or separately – for 
example, Vos et al. (2016) and Cox et al. (2005). By studying the difference, this 
dissertation answers the call from Giunipero and Pearcy (2000) and Schiele (2019) to 
assess the skills required in different jobs in purchasing. More precisely, the study 
defines specific skills for two of the seven main roles that today’s procurement 
professionals fulfil (Schiele, 2019). 

Consequently, chapter 3 demonstrates the impossibility of defining the skill set of an 
ideal, all-around procurement professional. Rather, the skill set will depend on the tasks 
undertaken by the procurement professional. Identifying specific skills for direct and 
indirect procurement complements the work of Knight et al. (2014) who explored the 
connection between purchasing type and purchasing skill. The necessary skills are 
integrated into purchasing roles, linking purchasing type and purchasing skills based on 
investigating different skills for various purchasing roles.  

Furthermore, in chapter 3, it has been shown that the scope for direct material 
procurement is shifting towards the role of innovation buying, and a wave of market 
internationalisation is expected for indirect material purchasers. To accomplish the 
objectives of direct material purchasing, relationship management skills are needed, 
supporting the long-established claims of Cox et al. (2005) on the need for long-term 
relationships with direct material suppliers. Thus, direct procurement focuses on 
relational practices to shape buyer–supplier relationships with a long-term focus. For 

CHAPTER 9 

235 | P a g e  

9 

indirect procurement, chapter 3 shows the expectations from a wave of market 
internationalisation (Hartley and Choi, 2020). Indirect material buyers must acquire the 
skills to manage an international supply base and the demand in various business units 
worldwide (Carter et al., 2003; Monczka et al., 2015). Therefore, cultural, 
communication, flexibility, and agility skills are essential.  

Chapter 3 of this dissertation provides a list of skills needed in future direct and 
indirect material procurement to drive technology implementation. Results show that 
increased internationalisation and technology implementation support each other well 
– for example, online marketplaces facilitate the inclusion of suppliers worldwide 
(Santanam and Duarte, 2022). Furthermore, five future purchasing skills were identified 
that were not pinpointed in prior studies, such as Bals et al. (2019) – namely, the skills 
of ‘artificial intelligence’, ‘frustration tolerance’, ‘visioning’, ‘inter-generation’, and 
‘stress management’. Hence, this chapter’s findings contribute to understanding the 
impact of digitalisation and Industry 4.0 on purchasing. Special attention must be given 
to the inter-generational skills in purchasing, which are needed in an ageing society. The 
demographic difference has not yet been addressed in the PSM skills literature, 
especially for purchasers working in teams. 

 

99..11..22.. DDeevveellooppiinngg  tthhee  ffuuttuurree  iinndduussttrryy  ppaarraaddiiggmm  
In response to the findings in chapters 2 and 3, this dissertation’s second research 
objective builds a future industry paradigm called Industry 4.0 to understand the 
implications of technology advancement for business practices. Chapter 4 reports a joint 
effort to develop a holistic picture of Industry 4.0 and identify potential pacemaker 
technologies, business opportunities, societal challenges, and people requirements. 
Organisations may profit from systematically analysing all four elements of Industry 4.0. 
The procedure presented entails a four-step approach reflecting technology, businesses, 
society, and people (see Figure 30). It is important to combine all elements and 
iteratively connect them to identify the specific opportunities and challenges for 
organisations.  
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Figure 30 – Industry 4.0 impacts the economic environment, social sphere, and people 

 

Firstly, the impact of the five technologies on organisations is discussed. Here, 
processes benefit from the automatic detection of changes through sensors. 
Furthermore, supply chain or production processes could benefit from being embedded 
in a transparent blockchain. Both technologies lead to high transparency, improving 
operative excellence. Moreover, digital twins enable organisations to follow produced 
products during their lifecycles. 3D printing could lead to better or cheaper physical 
products and parts. Finally, artificial intelligence could analyse the mass data available, 
leading to multiple benefits.  

Secondly, the ‘Twente smart Industry 4.0 model’ results in four hypotheses relating 
to the implications for businesses. Electronic markets may fundamentally change buyer–
supplier relations where future products and services may be sold and bought via 
algorithms. Furthermore, there may be implications for lifecycle products. If twinning 
technology is used, for instance, it may be possible to link to a product throughout its 
life and sell addenda and maintenance parts, thereby eliminating intermediaries. Given 
new production methods, organisations could mass customise and produce a ‘lot size 
one’ to add value. Moreover, new technologies, such as artificial intelligence, enable 
new forms of collaboration, making current connectors superfluous.  

Thirdly, the societal implications of a technology-induced change are addressed. It is 
worth taking a broad perspective because it could well be that social inclusion issues 
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may prevent novel business models from being implemented. Likewise, data privacy 
issues may require legislative action before new business models emerge, such as those 
propelled by machine-to-machine negotiation. Lifecycle products offer a great 
opportunity to implement new sustainability standards. If societal requirements are 
pronounced in the industry at hand, this may be the starting point for changing the 
business model and looking for Industry 4.0 technologies to support this change. 

Fourthly, considering all these changes, a thorough analysis of the requirements and 
changes needed at the work level should follow. In the future, it may be possible to 
distinguish between technology-enabled workers and knowledge engineers. 
Furthermore, organisational models for stronger self-management may exist. Indeed, 
educating professionals in silos may be reduced due to the need for a workforce with 
sufficient ‘T-shaped’ talent to fill the knowledge gaps.  

Chapter 4 argues that the future Industry 4.0 model can be applied as a four-step 
discussion scheme and used to structure individual discussions on preparing and 
profiting from the opportunities that Industry 4.0 offers. Nobody can predict the future, 
but the scenario building blocks developed here can help derive scenarios and 
eventually produce an Industry 4.0 roadmap. The challenge is to identify how PSM takes 
advantage of new technologies and embeds them in PSM competencies.  

 

99..11..33.. IIddeennttiiffyy  aanndd  ddeessccrriibbee  ffuuttuurree  rroolleess  aanndd  sskkiillllss  iinn  PPSSMM  
This dissertation focuses on the competencies needed in PSM centred on an Industry 
4.0 scenario. In PSM, professionals become technology-enabled workers who use 
technology to support related company activities, resulting in ‘smart working’ (Segura 
et al., 2020; Frank et al., 2019a). However, the literature on smart working is scant, 
especially in a non-production-related context. The trend of reducing labour inputs in 
routine manual and cognitive tasks towards increased engagement in non-routine 
cognitive tasks will continue, as observed previously with increased computerisation 
(Autor et al., 2003). Therefore, in Industry 4.0, the adaptation of worker profiles is 
expected, requiring new skills and job roles in which employees engage with and 
manage new technologies (Shet and Pereira, 2021; Liboni et al., 2019). Thus, this 
dissertation’s third research objective addresses the future roles and skills in PSM, 
resulting in chapters 5 and 6 presented above. 

Chapter 5 supports Industry 4.0 technology implementation by identifying and 
defining future PSM roles as technology-enabled workers. The results show that 
technological advancement will shape the future industry paradigm and confirm that 
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Industry 4.0 is not defined by one technology (Frank et al., 2019b; Chiarello et al., 2021). 
Generalisability of the results is possible beyond the PSM context since many of the 
results presented are not field specific or function specific. For example, the roles 
identified are associated with Xu et al. (2018), who showed that Industry 4.0 increases 
the number of diverse career paths. Chapter 5 offers a new level of analysis in the future-
oriented skills, capabilities, and competencies literature, extending the work of Bals et 
al. (2019) with PSM roles that are impacted by Industry 4.0 technology implementation. 
Furthermore, it complements research, such as the five profiles of effective buyers 
identified by Faes et al. (2001), the job profile research of Mulder et al. (2005), and the 
purchasing roles developed by Schiele (2019). In this regard, the study uses smart 
working and smart supply chain concepts to position these roles within a more 
technologically focused context.  

Moreover, the identified roles link directly to key technologies in future PSM. Firstly, 
the data analyst and master data management roles relate to the increasing amount and 
value of data in PSM, resulting in big data analytics (Chen et al., 2015; Kache and Seuring, 
2017). In Industry 4.0, the data analyst will use artificial intelligence to improve decision-
making and sourcing strategies (Baryannis et al., 2019; Toorajipour et al., 2021) and 
support the design and execution of negotiation activities (Schulze-Horn et al., 2020). 
The supplier onboarding manager and the process automation manager are responsible 
for automating processes in the buyer–supplier interface. Here, short-term benefits to 
operational efficiency, quality improvement, and cost savings are expected, based on 
RPA (Flechsig et al., 2021). Blockchain technology can revolutionise processes in the 
future, creating a fully transparent supply chain and reducing information asymmetries  
(Kouhizadeh et al., 2021; Karnik et al., 2022; Frederico et al., 2019). In PSM, blockchain 
technology is expected to facilitate payment processes and support sustainable supply 
chain management (Treiblmaier, 2018; Benzidia et al., 2021b). In future activities, the 
role of the legislation specialist is needed to ensure that processes and sourcing projects 
comply with relevant laws and regulations (Ogbuke et al., 2022). Concerning contractual 
management, many operational activities could be substituted by smart contracts 
enabled by blockchain technology (Chang et al., 2019; Zhang et al., 2018). The system 
innovation scout is responsible for identifying and implementing technologies in PSM. 
This role will carry the responsibility for how technologies shape the PSM environment. 

After identifying the future roles in PSM, chapter 6 addresses the future skills in PSM 
that are required by those future roles. Chapter 6 argues that the skills of purchasing 
professionals, their use of technologies, and the awareness of changing market 
dynamics are critical. The microfoundation perspective benefits organisations in 
understanding the conditions of the current digitalisation journey (Barney and Felin, 
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2013). Thus, employees and their individual-level actions shape the practices and 
strategy of organisations through digital transformation (Eisenhardt et al., 2010). 
Chapter 6 utilises this perspective to describe how professionals contribute to 
digitalisation in PSM by addressing their future skill requirements. However, it would 
seem impossible to describe the changing skill requirements based on a single 
perspective – for example, focusing on digitalisation – and, therefore, different causes 
have been identified. Interestingly, digital transformation would appear to require not 
only additional technology skills but also a deepening of relationship skills and more 
strategic thinking by PSM staff. Metaphorically, digital transformation in purchasing 
rests on three pillars: technology, relationships, and strategic skills. Hence, multi-skilled 
individuals or T-shaped talents are required.  

On the technology side, e-procurement and e-sourcing technology advancement 
require specific skills to use PSM systems (Johnson et al., 2007; Kauppi et al., 2013). 
Furthermore, many aspects of operational purchasing activities are automated, where 
technologies such as RPA perform many of the buyer’s tasks (Flechsig et al., 2021). Due 
to technology and data availability, data analytic skills in PSM are required to support 
decision making, particularly with strategic purchasing activities (Zeisel, 2020; Choi et 
al., 2018). Furthermore, technology will reshape the relationships between different 
stakeholders in the supply chain. Both intra-company and inter-company technologies 
require a broader range of knowledge (Prajogo and Sohal, 2013). In consequence, 
strategic management skills have been identified that require an up-to-dateness on 
domain developments – for example, knowledge of different technologies and how 
these can contribute to increased business performance (Sousa and Rocha, 2019).  

In the relational sphere, digital partner management skills are needed to manage a 
fast-growing, diverse, and international supply base using digital technologies (Prajogo 
and Sohal, 2013; Schiele and Torn, 2020). Therefore, shaping strategic supplier 
relationships and maintaining a resilient supply chain will be a challenge (Faruquee et 
al., 2021; Yang et al., 2021). In this regard, different technologies in the buyer–supplier 
interface will shape future relationships. For example, for some business relations, 
negotiations are performed digitally or are even automated in e-auction systems 
(Schulze-Horn et al., 2020).  

The strategic implications are of special interest when it comes to managing the 
supply network of the organisation. The increasing use of technology provides insights 
into partners in the supply base’s vertical axis and increases stakeholders’ transparency 
from a horizontal perspective. Thus, advanced supply network management skills could 
mitigate these challenges. Lastly, digital leadership skills and human resource 
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seem impossible to describe the changing skill requirements based on a single 
perspective – for example, focusing on digitalisation – and, therefore, different causes 
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management (HRM) practices must be developed to lead the digital transformation  
(Benson et al., 2002; Giunipero et al., 2006).  

Furthermore, the quantitative results of the Delphi studies have assessed the 
expected probability of occurrence, impact, and adoption level, providing insights into 
which skills are demanded in the short term. From a microfoundation perspective, 
organisations should ensure that a lack of skills does not create barriers to 
implementation (Hawking et al., 2004; Flechsig et al., 2021; Giunipero et al., 2012a). 
Maturity models developed to facilitate firms’ digital transformation – for example, 
Schiele and Torn’s (2020) model – address the need to update the workforce’s digital 
skills to facilitate concrete technology-induced transformations. This research 
contributes by providing details on the specific skills that are needed. In this way, a much 
more concrete and operational approach can be taken.  

Lastly, the skills itemised above need to be inculcated through the educational 
domain. This research provides a list and description of critical skills in future PSM, 
especially concerning the digitalisation process in purchasing. Education institutes and 
businesses must collaborate to provide teaching and training programmes to educate 
the purchasing professionals of the future.   

99..11..44.. DDeevveellooppiinngg  eedduuccaattiioonnaall  mmeeaannss  ffoorr  lliiffeelloonngg  lleeaarrnniinngg  iinn  PPSSMM  
This dissertation’s fourth and last research objective addresses the educational means 
to teach future skills in PSM. Firstly, one specific educational method – game-based 
learning – has been studied in detail. The method is used to teach students specific PSM-
related skills. The tested game is only one example of how to train future skills in 
procurement but shows how experiential teaching methods benefit skill development. 
Further developments are needed to educate the skills of the future. Secondly, a 
broader perspective was used to achieve lifelong learning in PSM. Thus, expert 
interviews were conducted to understand the training possibilities available for current 
purchasing professionals.  

The study presented in chapter 7 is of particular interest because the serious game 
presented is the first online multi-player game in the field of PSM. Previous games in 
this field have focused on the supply chain management context, such as the widely 
used beer distribution game (Forrester, 1961) or other SCM-related gamified education 
examples – for example,  SC optimisation (van den Berg et al., 2017), sustainable SCM 
(Hidayatno et al., 2019), and humanitarian logistics (William et al., 2018). In contrast, 
the PSM-related serious game presented focuses on PSM-related skills. In particular, the 
game focuses on PSM skills needed in the current business environment. The input-
process-output model of Garris et al. (2002) was used in the course design and the 
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game’s progress, which helped improve the learning outcomes. Students, in their 
assessment, reported high meaningfulness, enjoyment, clear objectives, the right level 
of abstraction, the right level of complexity, appealing aesthetics and interface, 
opportunities for feedback, and competitive and collaborative elements. In this study, it 
is impossible to conclude that specific game attributes relate to specific learning 
outcomes. However, the competitive and collaborative elements stand out as success 
factors in designing a serious game (Bedwell et al., 2012). In addition to the effectiveness 
of the game design, it was possible to show that students view serious games as a useful 
educational method. For most, the experimental control group design delivered a 
significant difference in the learning outcome, where students who played the game 
scored significantly higher. Lastly, the research supports gamification principles and 
techniques that help develop a good game for educational ends (Bedwell et al., 2012; 
Mora et al., 2017; William et al., 2018). 

Chapter 8 seeks to stimulate organisations to improve their maturity regarding 
human resource management purchasing practices. Therefore, it utilises purchasing 
roles and competency requirements for each role. These roles answer the call to create 
contexts before identifying competency requirements (Knight et al., 2014). 
Consequently, the research confirms the purchasing roles that Schiele (2019) suggested. 
Following the work of Feisel et al. (2011), chapter 8 contributes to enhancing PSM 
proficiency by providing guidelines on improving professional competencies. Therefore, 
a human resources development model for purchasing has been developed that 
provides a structural policy to train employees regularly and meet future needs. In 
combination with a maturity model, such as Schiele (2007), organisations can respond 
to environmental changes from the increased digitalisation of the field. Thus, mature 
human resources management in purchasing leads to stronger human resources, which 
leads to increased purchasing performance. The human resource development model 
for purchasing envisages a continuous, lifelong learning process, which contributes to 
human capital’s importance in strengthening productivity and employability (Kim and 
Park, 2020; Richards, 2018).  

Placing this dissertation’s contributions in a nutshell, wide-ranging implications for 
economic and social environments are anticipated, resulting in research challenges for 
business, society, and people. In PSM, these changes address purchasing objectives and 
the work landscape of purchasing professionals. The major challenge for society and the 
PSM domain will be the continuous education of students and professionals. In 
particular, the older generation – the silver workers – require specific education 
programmes to keep them up to date with future business practices. 
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9.2.  Practical implications of the dissertation 
The practical contribution can be summarised by the example of a soccer match 
broadcast. There is often one reporter exercising the role of live commentator and 
another acting as an analysis expert, with both having common competencies in soccer 
expertise (see Figure 31). However, the competencies of the live commentator need to 
be complemented by rhetorical skills, while the analysis expert requires other analytical, 
statistical, and database skills. The applies to PSM, which has evolved in recent years 
and in which there is not just a single type of buyer because, depending on the size of 
the organisation and other factors, they fulfil more than one role. This is also evident in 
the soccer analogy: in a less important match, the commentator covers both the role of 
live commentator and analysis expert. In Industry 4.0 and smart working, we expect a 
combination of specialisation and technical support for practitioners. The data analyst 
role described in chapter 5 is performed by an expert with the required data analysis 
skills (see chapter 6) and familiarity with the corresponding system infrastructure. The 
data analyst is responsible for analysing PSM data to support projects and strategy 
development. The added value of this role perspective for PSM managers and HRM is 
seen in the practical feasibility and smooth implementation of Industry 4.0 technologies. 
 

 

Figure 31 – Illustrated by the example of a soccer match broadcast4 

 

4 https://blog.staedelmuseum.de/5-fragen-an-die-fusball-kommentator-legende-marcel-reif/; 
https://www.laola1.at/de/red/fussball/bundesliga/saison-2016/34/bundesliga--alle-statistiken--heatmaps-
und-taktiktafeln/ 
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Each of this dissertation’s chapters provides some unique practical implications that 
can help professionals in the PSM domain to design and develop future competency 
requirements in purchasing. The findings in chapter 2 are based on a large-scale survey 
study identifying skill gaps for current purchasing professionals. It shows that current 
buyers are underqualified to fulfil their tasks and, in particular, lack the competencies 
required in the future. Managers in PSM can use the outcome of the research to identify 
the skills needed in the future. Furthermore, practitioners should develop training plans 
and methods to solve current skill gaps. It is unrealistic to assume that hiring new 
employees can solve these skill gaps. HR professionals in PSM should also consider 
improving the competencies of current buyers, educating them on skills in digitalisation, 
Industry 4.0, supplier relationship management, sustainability, and innovation sourcing. 
Similarly, the outcome of the research can be used by educators to update their study 
programmes’ learning objectives to improve the performance of future buyers in the 
early stages of their careers.  

Chapter 3 offers strong practical implications because it is built on the direct material 
buyer and the indirect material buyer, which are the purchasing roles most often used. 
The research identifies a list of essential future purchasing skills and distinguishes 
between the direct and the indirect material procurement domains. Managers 
responsible for the procurement department’s employees and staffing may use this as 
a guideline. To ensure that the company is well prepared for the future, HRM in 
purchasing should focus on recruiting professionals with essential future skills 
depending on the purchasing role to which they are assigned.  

The world café study confirms that unique strategies and policies are required to 
manage the two significantly different spending categories. In the future, the objectives 
of direct material buying will focus on innovation sourcing. Therefore, direct material 
buyers need advanced relationship management skills to support long-term supplier 
relations and enable innovation sourcing success. For indirect material procurement, 
increasing market internationalisation is expected because the use of technologies, such 
as electronic marketplaces, increases the number of worldwide suppliers, and 
organisations have started to manage indirect spending centrally across multiple 
business units. This development requires indirect buyers to possess cultural, 
communication, flexibility, and agility skills. Furthermore, the study identifies skills 
needed for both buyer types due to the increasing use of technology in PSM. These 
include future skills, such as artificial intelligence, frustration tolerance, visioning, inter-
generation, and stress management. In particular, the inter-generation competencies 
are crucial to improve future work in PSM due to the ageing workforce and changing 
skill requirements based on the advanced use of technology. 

https://blog.staedelmuseum.de/5-fragen-an-die-fusball-kommentator-legende-marcel-reif/
https://www.laola1.at/de/red/fussball/bundesliga/saison-2016/34/bundesliga--alle-statistiken--heatmaps-
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Chapter 4 presents the rapidly evolving technological landscape driven by 
digitalisation, connectivity, cyber–physical systems, and automation. Organisations are 
expected to benefit from recently introduced technologies by improving business 
processes and practices to increase operational efficiency and competitive advantage. 
However, organisations need to understand the implications and require guidelines on 
future developments to keep up with the rapid pace of technology developments and 
automation. The chapter provides practitioners with a framework consisting of four 
building blocks – technology, business, society, and people – that managers can use to 
lay out an Industry 4.0 roadmap for their firm. Predicting the actual future is impossible, 
but organisations should prepare to the best of their ability to benefit from future 
technology developments and their implications. In the purchasing context, business 
relations between stakeholders in the value chain of products are reshaped by 
technology. For example, sensor technology and blockchain improves the transparency 
of the supply chain, and the tracking of products will be possible across their entire 
lifecycle. Furthermore, cyber–physical systems enable new ways of production and 
collaboration that significantly change current business models and practices. In the 
social and people sphere, technology-enabled work and the demand for ‘T-shaped’ 
talent increases, necessitating changes in educational programmes. Indeed, lifelong 
learning practices in various domains are required. 

The results presented in chapter 5 provide opportunities for standardising 
managerial behaviour by assigning specific professional roles that support technology 
implementation. These roles help managers implement technologies by connecting 
employees’ responsibilities with skill requirements. Therefore, previous research 
findings on competency requirements can be combined with purchasing roles, providing 
a structured perspective. If managers aim to increase their purchasing department 
maturity and prepare for Industry 4.0 technologies, these purchasing roles can be 
implemented incrementally based on the technologies the organisations intend to use. 
This would require the professionals to combine the results presented above with 
previous work, such as Jones (2013) and Schiele and Torn (2020). Starting with PSM roles 
using a ‘bottom-up’ approach can create the foundations for the effective 
implementation of maturing and emerging technologies in PSM. However, 
implementing these roles may depend on the organisation’s size since larger 
organisations have the resources for higher levels of employee specialisation, and a 
single employee can take responsibility for one specific PSM role. In smaller 
organisations, it is more likely that one employee will need to take on multiple roles.  

For educators and HRM in PSM, this role perspective is more valuable than analysing 
specific skills because each role requires very specific skills to allow employees to fulfil 
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their tasks. As past research has focused on identifying roles according to PSM objectives 
or specialisation (Schiele, 2019; Faes et al., 2001), new roles need to be added, and 
existing roles may have to change due to technology implementation. Some existing 
roles could become redundant, and others may change in their specific responsibilities 
and required skill sets. HRM in organisations will need to identify the roles required by 
their organisations, allocate employees accordingly, and provide tailored training plans 
to meet the skill requirements inherent in such roles. 

Chapter 6 provides nine future skills in PSM that directly connect to the future roles 
described above. The nine future purchasing skills identified can further accelerate the 
development towards Industry 4.0 in purchasing, focusing on digitalisation, data 
management, and automation. Adopting a microfoundation perspective, this research 
suggests taking incremental steps to reach a higher level of digitalisation by educating 
and training the workforce in future skills required in purchasing. This research’s findings 
support managers responsible for supporting purchasing employees on the 
digitalisation journey towards Industry 4.0, based on the development of the skills 
demanded. The research shows that practitioners must be aware of the link between 
technology and its implications for strategy and relationships in the supply chain. It is 
unwise to assume that digitalisation and its implementation will automatically lead to 
improved business practices. Digitalisation, and therefore Industry 4.0, will require 
changes in HRM. Thus, purchasing managers must work together with HR departments 
to develop a working knowledge of the future skills, the competency gaps, and the 
training needed to increase performance and keep the company competitive.  

Chapter 7 details how to use game-based learning to teach PSM-related skills. 
Therefore, educational experts can use the study’s outcomes to create experiential 
course designs to improve their education programmes, based on a student-centred 
approach. For example, serious games can be used to educate students by following a 
strict input-process-output course design (Garris et al., 2002). As presented in the 
relevant chapter, serious games lead to high learning outcomes and student satisfaction 
if implemented correctly. Hence, the work suggests how to align learning objectives and 
design a game-based course. Consequently, the serious game presented here is a best 
practice example that connects the latest findings on PSM-skill requirements with the 
design of a serious game course. However, from an educator’s perspective, the method 
is more time consuming than traditional lecturing. For students, the time investment is 
rather similar.  

Chapter 8 provides a guideline on achieving professional human resource 
development in PSM by addressing elements that need to be established on an 
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organisational level. These include a clear structure of human resource development 
within the firm consisting of defined purchasing roles that address the responsibilities 
of buyers and the skills needed to perform the tasks. Furthermore, performance targets 
must be set and development plans designed. From a microfoundation perspective, 
every firm needs to ensure that each employee has the opportunity to develop and learn 
future skills. Thus, this research suggests a human resource development model that 
individuals can follow to achieve lifelong learning. In addition, the study shows that the 
purchasing domain benefits from a close linkage between universities and professional 
training institutes. For example, the Dutch purchasing professional association, NEVI, 
provides courses to educate professionals on an ongoing basis. However, to address the 
most recent developments in the field, universities must continue to open their 
education to a broader audience, such as current professionals, to ensure lifelong 
learning.  

 

9.3.  Future research directions addressing the journey of Industry 4.0 and competency 
The nature of research is that answering one question raises new questions. This is no 
less true for this dissertation, where each chapter includes suggestions for future 
research directions based on the limitations or findings of the study. Some of these 
future research suggestions are covered by subsequent chapters. However, some future 
research directions are not addressed in this dissertation and are summarised in the 
following section.  

Firstly, future research on the applied role concept is needed. Here, there are 
opportunities to research how the suggested roles could be implemented in 
organisations and how the roles work together. For example, data management in PSM 
is split into two aspects – making the data available and analysing the data. In detail, 
data management is based on four components: processing, storing, securing, and 
analysing (Oussous et al., 2018). Thus, the suggested master data manager is needed to 
extract, process, and store the data generated by strategic and operational processes 
and activities in a company’s database in order to create a high-quality resource. Next, 
the data analyst in PSM is responsible for analysing the available data and preparing 
reports for strategic purchasing activities. Therefore, by utilising the roles, a PSM data 
management model could be designed as described in Figure 32. 
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Figure 32 – Data management model in purchasing 

 

Furthermore, a detailed set of skills is needed for each role to organise HRM in PSM 
and education (Jones, 2013; Schiele, 2019). The work of Bals et al. (2019) and the skill-
related chapters above provide detailed PSM skills that could be allocated to the PSM 
roles identified. However, future research is needed to identify which specific skills 
belong to the roles suggested. This will then guide how future and current PSM 
professionals can be educated and trained in specific roles, allowing for a higher level of 
specialisation. 

Secondly, addressing the skills-related research directions of the future, this research 
project starts with a survey study to identify skill gaps and the causes of changing skill 
requirements. However, the method used to identify skill gaps based on a self-rated 
survey, addressing skill levels and skill importance in the purchaser’s tasks, is influenced 
by the subjective judgment of the purchasers. Therefore, methods that consider 
objective measurements to identify skill levels should be adopted, and independent 
performance items should be used. Moreover, the skill level of individuals should be 
compared to their specific responsibilities, as suggested in the concept of roles 
previously described.  

In addition, this dissertation addresses the skills needed in a future industry 
paradigm. However, it does not detail interpersonal traits that belong to the more 
generic ‘softer skills’, which should be emphasised in future studies as called for by 
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Zheng et al. (2007). The first study identified skill gaps that address these interpersonal 
and intrapersonal skills. Hence, research is needed to understand how technology will 
shape soft skill requirements for buyers. 

Next, the influence of new technologies on future purchasing skills is studied. 
However, this dissertation’s second chapter identifies other causes of changing skill 
requirements, such as sustainability and innovation sourcing. Based on recently 
published work, such as Schulze and Bals (2020) on sustainability competencies in the 
supply chain and Stek and Schiele (2021) on innovation sourcing, two specific roles in 
PSM must be developed to take responsibility for these strategic tasks. Thus, the 
concept of the roles should be used to cluster each role’s skill requirements for their 
tasks and responsibilities.  

Thirdly, this research carries implications for studies related to the assessment of 
purchasing maturity but leaves open certain questions that relate to how firms could 
use the outcomes. Firms need support to identify the skill gaps in their organisations. A 
skills assessment method is required that will allow organisations to measure the 
current and needed skill levels of purchasing professionals concerning the tasks they 
perform. In the next step, training plans need to be developed to reduce skill gaps and 
improve the performance of buyers in their jobs. This allows organisations to increase 
their maturity level from a capabilities perspective (Schiele, 2007).  

In addition, the combination of roles could be explored in conjunction with a 
maturity assessment because not all roles will be implemented in different PSM 
maturity stages. Here, the responsibilities allocated to roles will depend on the 
availability of technology in a given organisation. For example, the data analyst tasks in 
less mature organisations are based on internal data availability. In highly mature 
organisations, data analytics can be performed on larger amounts of data that become 
available due to advanced technology. Here, data can be abstracted from algorithms 
that scan current market data, changing the data analytical skills that are needed to big 
data analytics.  

Fourthly, future research is vital to address further technological implications in PSM. 
For example, it could study the changing buyer–supplier relationships and purchasing 
strategies. This dissertation addresses the skills requirements, the use of technologies, 
and the changing market dynamics, but it does not show how relationships in the supply 
chain are reshaped in response to technology. Detailed studies on the technology 
implications are essential to complete the research picture. 

Fifthly, the research shows future research implications in the educational domain. 
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The game experiment did not consider the additional time needed to play the serious 
game compared to the traditional lecture approach. Future research should continue 
with the analysis of serious game effectiveness and efficiency. Moreover, the 
experiment does not address the long-term effects of serious games. Research is needed 
that will collect data over a longer period.  

 

9.4.  Reflection on the scope of the dissertation 
The findings of this dissertation are based on study methods, including implications 
retrieved from larger qualitative and smaller in-depth quantitative methods. In 
particular, the Delphi methods provided insights that have quantitative and qualitative 
value. Furthermore, each study addressed a sample of participants from various 
industries and firms. Therefore, the presented results may be generalisable to a wider 
range of stakeholders. Moreover, some of the findings are generalisable to domains 
other than PSM. Thus, the developments presented in the move towards Industry 4.0 
are valuable for all actors impacted by the recent boost in digitalisation. Every 
organisation and firm must acquire the competencies to benefit from technological 
advancement. One specific perspective on this phenomenon is the concept of roles 
described above. Here, organisations will adopt the specific roles according to their 
Industry 4.0 journey. Not all organisations will need to exercise all roles, but some may 
depend on the organisation’s technologies. Moreover, not all ‘old’ roles will be 
discarded but it may be sufficient to change their responsibilities and use of technology. 
This change will be reflected in the skill requirements of each role. This dissertation 
presents some of the future skills that will be needed in different roles.  

From an educator’s perspective, this dissertation provides details on applying serious 
games to domain-specific education. Here, the outcome of an in-class experiment is 
used to show how the input-process-output model is applied. Furthermore, it 
demonstrates how specific learning objectives can be retrieved from research and 
implemented in an educational course. However, the experiment lacks a focus on the 
future skills in PSM and additional research is needed to address how to educate the 
above mentioned Industry 4.0 competencies. The dissertation also provides a guideline 
on which skills to develop through education. Recent environmental developments 
resulting from the increasing digitalisation have shown that skills and education are 
changing rapidly. Thus, educators need to find ways to educate students and 
professionals on a continuous basis.   
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9.5.  Relation to funded research projects 
Throughout the dissertation project, the research was strongly related to projects that 
received external funding. Further, the project's outcome was used to apply for further 
research funding, demonstrating the true sustainability of the research results. In the 
following, a brief overview of these projects is provided.  

At the start of the dissertation project, which resulted in the initial design of the 
intended studies, funding was received by the Wandelwerk funds in Münster. The funds' 
investments intend to improve the quality and design of education, especially in 
addressing digital learning concepts. In 2018 the Münster University of Applied Sciences 
received funding to improve the alignment between industry needs and PSM curricula 
in the form of the project KoDi-SRM (Kompetenzorientierte und digitalisierte 
Lernprozesse im Themenfeld Supplier Relationship Management). Within the two years 
project, the competence needs of purchasing professionals were analysed, and various 
learning materials were developed, such as readings and videos.  

In 2019, a consortium of five universities, including the University of Twente, TU 
Dortmund University, Lappeenranta University of Technology, Edge Hill University, and 
the University of Economics in Bratislava, applied successfully for an Erasmus+ grand 
which allowed us to address the development of Industry 4.0 skills in PSM on a European 
level. Under the name PERSIST (Purchasing Education Research Syndicate: Industry 4.0 
Skills Transfer), this four years project was especially successful in developing learning 
materials that educators can use to train future professionals. In addition, the research 
activities yielded empirical work that provides the basis for the above-described 
chapters 5 and 6. The synergy between the PERSIST and this dissertation research 
benefited the outcome and dissemination of both projects’ results.  

Furthermore, the outcome of the described project resulted in the application of an 
additional Erasmus + project. The project EXPERTISE (Experienced Purchasers Education 
Research Transfer for Industry 4.0 Skills Expertise) aims to develop learning materials to 
educate the older workforce in procurement to achieve lifelong learning in the field. The 
project will start at the beginning of 2023 and finish at the end of 2025, and is executed 
by the TU Dortmund University, University of Twente, Lappeenranta University of 
Technology, and the University of Economics in Bratislava. 
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9.6. Conclusion of the PhD research project 
The fourth industrial revolution, Industry 4.0, will impact businesses, society, and 
people. Therefore, technology will reshape how organisations operate and the tasks that 
employees fulfil, shifting from operational to strategic tasks and resulting in technology-
enabled work. In PSM, professionals’ skill requirements change in response to new 
purchasing objectives, changing business relationships, and the use of technology in 
their work environments. From a micro perspective, technology will alter employee 
roles and skill requirements. Responsibilities will change due to the new systems used 
in the buyer–supplier interface, and new skills will be needed to use these new systems. 
Therefore, technologies, such as big data analytics, will demand specialists who can use 
big data analytic tools to improve, for example, decision making in the purchasing 
domain. The education sector is encouraged to develop adequate educational means to 
inculcate future skills. However, this educational challenge to achieve lifelong learning 
for PSM professionals is twofold. On the one hand, study programmes need to be 
developed with appropriate educational methods to teach students in higher education. 
On the other hand, professional training is required to train the current workforce and 
prepare them for the future job market. Thus, the rapidly changing environment will be 
challenging for the years immediately ahead, and it may require decades to prepare for 
the 4.0 journey.  
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AAPPPPEENNDDIICCEESS  
Appendix 1: Skill names and descriptions 

Skill name Skill description 

Forecasting demand  
Planning of annual demand, based on the sales forecasts and experience as 
input for annual negotiations.  

Enterprise Resource 
Planning Material 

Requirements Planning/Advanced Planning and Scheduling/IT skills 
necessary to extract planning data from an ERP system.  

Customer orientation Being focussed on the internal customer or internal user group.  

Stakeholder Relationship 
Management 

Being focussed on all stakeholders by creating positive relationships through 
the management of expectations and agreed-upon objectives.  

Pooling Planning and 
Organising  

Pooling is to bundle the entire demand of the (group of) organisation(s). 
Pooling requires careful planning, demand identification, and the application 
of organisational solutions. 

Supply Market Analysis  
Analysis of the supply market – i.e., the suppliers of goods and their 
properties/relationships to each other. Analysis of competitive pressure and 
market power.  

Supply Chain Analysis and 
Planning  

Analysis and planning not only of the immediate supply market but also 
consideration of the entire supply chain.  

Commodity and Domain 
Specific Knowledge   

Knowledge of a special purchasing domain – e.g., different industries, 
services, construction, and purchasing of health.  

Technology Planning  
Internal scan. This requires knowledge of the technological requirements of 
its own company.  

Innovation Sourcing   
External scan. This requires a systematic scan of the solutions available in the 
supply market.  

Innovation Implementation   Implementing suppliers’ innovations in their own organisations.  

Category Strategy 
Development   

Development of the sourcing strategy for a category or family of purchasing 
goods, including strategic analysis and category classification/portfolio 
management (e.g., Kraljic).  

Make or Buy Decisions  
Choosing between manufacturing a product in-house or purchasing it from 
an external supplier.   

Purchasing knowledge  
Knowledge of the functioning of purchasing in an organisation – e.g., 
systems, knowledge of purchasing objectives, and best practices.  

Process Management   
The design and updating of processes, as well as reading and understanding 
them.  

Technical knowledge of 
products and production 
systems     

Understanding the technical aspects of the own products and production 
processes.  

Add Value to the 
Organisation  

Knowledge of the added value of purchasing to the organisation and the 
importance of purchasing to the organisation.  

Strategic Management  
Strategic management of purchasing professionals working as CPO board 
members.  

Corporate Governance  
Knowledge on how organisations are governed, including the board, the role 
of advisory board, stakeholders etc.  

Position of Purchasing in 
Organisation    

Knowledge of how to ensure that purchasing plays an adequate role in the 
organisation.  

https://doi.org/10.1111/jbl.12124
https://doi.org/10.1109/JIOT.2018.2847705
https://doi.org/10.1016/j.pursup.2007.03.004
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AAPPPPEENNDDIICCEESS  
Appendix 1: Skill names and descriptions 

Skill name Skill description 

Forecasting demand  
Planning of annual demand, based on the sales forecasts and experience as 
input for annual negotiations.  

Enterprise Resource 
Planning Material 

Requirements Planning/Advanced Planning and Scheduling/IT skills 
necessary to extract planning data from an ERP system.  

Customer orientation Being focussed on the internal customer or internal user group.  

Stakeholder Relationship 
Management 

Being focussed on all stakeholders by creating positive relationships through 
the management of expectations and agreed-upon objectives.  

Pooling Planning and 
Organising  

Pooling is to bundle the entire demand of the (group of) organisation(s). 
Pooling requires careful planning, demand identification, and the application 
of organisational solutions. 

Supply Market Analysis  
Analysis of the supply market – i.e., the suppliers of goods and their 
properties/relationships to each other. Analysis of competitive pressure and 
market power.  

Supply Chain Analysis and 
Planning  

Analysis and planning not only of the immediate supply market but also 
consideration of the entire supply chain.  

Commodity and Domain 
Specific Knowledge   

Knowledge of a special purchasing domain – e.g., different industries, 
services, construction, and purchasing of health.  

Technology Planning  
Internal scan. This requires knowledge of the technological requirements of 
its own company.  

Innovation Sourcing   
External scan. This requires a systematic scan of the solutions available in the 
supply market.  

Innovation Implementation   Implementing suppliers’ innovations in their own organisations.  

Category Strategy 
Development   

Development of the sourcing strategy for a category or family of purchasing 
goods, including strategic analysis and category classification/portfolio 
management (e.g., Kraljic).  

Make or Buy Decisions  
Choosing between manufacturing a product in-house or purchasing it from 
an external supplier.   

Purchasing knowledge  
Knowledge of the functioning of purchasing in an organisation – e.g., 
systems, knowledge of purchasing objectives, and best practices.  

Process Management   
The design and updating of processes, as well as reading and understanding 
them.  

Technical knowledge of 
products and production 
systems     

Understanding the technical aspects of the own products and production 
processes.  

Add Value to the 
Organisation  

Knowledge of the added value of purchasing to the organisation and the 
importance of purchasing to the organisation.  

Strategic Management  
Strategic management of purchasing professionals working as CPO board 
members.  

Corporate Governance  
Knowledge on how organisations are governed, including the board, the role 
of advisory board, stakeholders etc.  

Position of Purchasing in 
Organisation    

Knowledge of how to ensure that purchasing plays an adequate role in the 
organisation.  
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Cooperating with the 
department 
Production/Operations  

Knowing the basics of Production/Operations and knowing how to 
establish/maintain the relationship.  

Cooperating with the 
department Quality 
Management   

Knowing the basics of Quality Management and how to establish/maintain 
the relationship.  

Cooperating with the 
department Marketing 
Management   

Knowing the basics of Marketing Management (or Public Relations) and how 
to establish/maintain the relationship. 

Cooperating with the 
department Logistics and 
Storage   

Knowing the basics of Logistics and Storage and how to establish/maintain 
the relationship.  

Cooperating with the 
department Research and 
Development   

Knowing the basics of Research & Development and how to 
establish/maintain the relationship.      

Cooperating with the 
department Human 
Resources Management   

Knowing the basics of Human Resources Management and knowing how to 
establish/maintain the relationship. 

Cooperating with the Legal 
department    

Knowing the basics of legal aspects, such as contracts, compliance, and legal 
consequences, and how to establish/maintain the relationship.  

Developing Specifications for 
Supplies    

Specifying requirements and needs, 

Solicit Offers (RfQ/RfP/RfI) 
Request for Quotation 
(RfQ)/Proposal 
(RfP)/Information (RfI) 

Inviting suppliers to submit a bid, which meets the requirements as laid 
down in the request. 

Global Sourcing/Supplier 
Acquisition   

Sourcing materials, processes, designs, technologies, and suppliers from 
global markets/acquiring new global suppliers.  

Making cost analyses    
For example, calculation of the total costs of ownership or other cost 
calculations. 

Evaluate Offers & Supplier 
Selection    

Knowledge on how to ensure that purchasing plays an adequate role in the 
organisation. 

Corporate Social 
Responsibility    

A business model that requires active compliance with the spirit of the law, 
ethical standards, and national or international norms.  

Sustainability   
Sustainable purchasing: considering environmental, social, ethical, and 
economic issues in the management of the organisation’s external resources.  

Optimisation of Purchasing 
Processes   

Purchasing Process Improvement.  

Negotiating the Specific 
Terms  

To make a contract the specific commercial and legal terms need to be 
settled in a satisfactory way for your organisation.   

Contract Development    Designing of contracts, application of standard vs. customised contracts.  

Contract Management  Monitoring and enforcing the contracts when they have been signed.  

Claims Management   

Claims management deals with opportunistic suppliers who tend to increase 
their margins from extra work separate from the contract. The negotiated 
price is obviously too low, and the margin comes from subsequent extra 
charges. 

Supplier Relationship The ongoing management of the suppliers after contracting/strategically 
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Management  planning for, and managing, all interactions with suppliers.  

Supply Risk Management   

The implementation of strategies to manage both everyday and exceptional 
risks along the supply chain to deal with risks and uncertainties caused by, or 
exerting an impact on, logistics-related activities or resources in the supply 
chain. 

Supplier Evaluation  Process of measuring and monitoring the performance of current suppliers.  

Supplier Development   
Collaboration with suppliers to improve their processes and product 
capabilities.   

Early Supplier Involvement  
Inviting the supplier in the new product development process from a very 
early stage. 

Strategic Business Partner  The process of becoming a strategic (business) partner with your supplier.  

Defining Purchasing Roles 
and Job Profiles   

The different roles of purchasers and job profiles. 

Personnel Selection Process   Knowledge of the HR process of selecting new personnel.  

Employee Integration and 
Development Plan  

Knowledge of the HR process of employee integration and its development 
plan.  

Employee Performance 
Measurement    

Monitoring and evaluating employees: knowledge on employee performance 
measurement.  

Leadership   Managing employees in teams.  

Training Staff   Improve the knowledge and skills of employees by training.  

Managing change processes   The ability to lead a team or group through a change process.   

Project Management Skills  
The discipline of initiating, planning, executing, controlling, and closing the 
work of a team to meet specific goals.  

Team Member Skills The ability to work in a group of persons acting together as a team. 

Salesmanship Skills  Having the skills and knowledge of how to sell.  

Communication Skills  Having the skills and knowledge of how to communicate (written and oral).  
Cross-cultural Awareness 
Skills  

The ability to become aware of cultural values, beliefs, and perceptions of 
yourself and other cultures.  

Personality Characteristics 
Development  

Development of the totality of qualities and traits that are peculiar to a 
specific person (e.g., persuasive, creative, entrepreneurial, adaptability). 

Set key performance 
indicators (KPI's)  

Defining key performance indicators/objectives/targets and implementing 
them. 

Performance Measurement 
and Follow-up  

Continuous monitoring of target achievement, incl. project control 
(Performance of suppliers is part of supplier evaluation).  

Statistical Analysis  Applying statistical analyses methods. 

Big Data Analysis 
Uncovering hidden patterns, correlations, and other insights from large 
amounts of data using specific statistical big data analysis methods. 

Portfolio Analysis Support 
Analysing the purchasing portfolio, describing a classification of purchases, 
and supporting portfolio management. 

Cost Reduction Techniques  Act of cutting costs to improve profitability (e.g., by analysis and statistics).   
Procurement IT Systems/e-
procurement  

Having knowledge of the working of a computerized designed e-
procurement system. 
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Cooperating with the 
department 
Production/Operations  

Knowing the basics of Production/Operations and knowing how to 
establish/maintain the relationship.  

Cooperating with the 
department Quality 
Management   

Knowing the basics of Quality Management and how to establish/maintain 
the relationship.  

Cooperating with the 
department Marketing 
Management   

Knowing the basics of Marketing Management (or Public Relations) and how 
to establish/maintain the relationship. 

Cooperating with the 
department Logistics and 
Storage   

Knowing the basics of Logistics and Storage and how to establish/maintain 
the relationship.  

Cooperating with the 
department Research and 
Development   

Knowing the basics of Research & Development and how to 
establish/maintain the relationship.      

Cooperating with the 
department Human 
Resources Management   

Knowing the basics of Human Resources Management and knowing how to 
establish/maintain the relationship. 

Cooperating with the Legal 
department    

Knowing the basics of legal aspects, such as contracts, compliance, and legal 
consequences, and how to establish/maintain the relationship.  

Developing Specifications for 
Supplies    

Specifying requirements and needs, 

Solicit Offers (RfQ/RfP/RfI) 
Request for Quotation 
(RfQ)/Proposal 
(RfP)/Information (RfI) 

Inviting suppliers to submit a bid, which meets the requirements as laid 
down in the request. 

Global Sourcing/Supplier 
Acquisition   

Sourcing materials, processes, designs, technologies, and suppliers from 
global markets/acquiring new global suppliers.  

Making cost analyses    
For example, calculation of the total costs of ownership or other cost 
calculations. 

Evaluate Offers & Supplier 
Selection    

Knowledge on how to ensure that purchasing plays an adequate role in the 
organisation. 

Corporate Social 
Responsibility    

A business model that requires active compliance with the spirit of the law, 
ethical standards, and national or international norms.  

Sustainability   
Sustainable purchasing: considering environmental, social, ethical, and 
economic issues in the management of the organisation’s external resources.  

Optimisation of Purchasing 
Processes   

Purchasing Process Improvement.  

Negotiating the Specific 
Terms  

To make a contract the specific commercial and legal terms need to be 
settled in a satisfactory way for your organisation.   

Contract Development    Designing of contracts, application of standard vs. customised contracts.  

Contract Management  Monitoring and enforcing the contracts when they have been signed.  

Claims Management   

Claims management deals with opportunistic suppliers who tend to increase 
their margins from extra work separate from the contract. The negotiated 
price is obviously too low, and the margin comes from subsequent extra 
charges. 

Supplier Relationship The ongoing management of the suppliers after contracting/strategically 
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Management  planning for, and managing, all interactions with suppliers.  

Supply Risk Management   

The implementation of strategies to manage both everyday and exceptional 
risks along the supply chain to deal with risks and uncertainties caused by, or 
exerting an impact on, logistics-related activities or resources in the supply 
chain. 

Supplier Evaluation  Process of measuring and monitoring the performance of current suppliers.  

Supplier Development   
Collaboration with suppliers to improve their processes and product 
capabilities.   

Early Supplier Involvement  
Inviting the supplier in the new product development process from a very 
early stage. 

Strategic Business Partner  The process of becoming a strategic (business) partner with your supplier.  

Defining Purchasing Roles 
and Job Profiles   

The different roles of purchasers and job profiles. 

Personnel Selection Process   Knowledge of the HR process of selecting new personnel.  

Employee Integration and 
Development Plan  

Knowledge of the HR process of employee integration and its development 
plan.  

Employee Performance 
Measurement    

Monitoring and evaluating employees: knowledge on employee performance 
measurement.  

Leadership   Managing employees in teams.  

Training Staff   Improve the knowledge and skills of employees by training.  

Managing change processes   The ability to lead a team or group through a change process.   

Project Management Skills  
The discipline of initiating, planning, executing, controlling, and closing the 
work of a team to meet specific goals.  

Team Member Skills The ability to work in a group of persons acting together as a team. 

Salesmanship Skills  Having the skills and knowledge of how to sell.  

Communication Skills  Having the skills and knowledge of how to communicate (written and oral).  
Cross-cultural Awareness 
Skills  

The ability to become aware of cultural values, beliefs, and perceptions of 
yourself and other cultures.  

Personality Characteristics 
Development  

Development of the totality of qualities and traits that are peculiar to a 
specific person (e.g., persuasive, creative, entrepreneurial, adaptability). 

Set key performance 
indicators (KPI's)  

Defining key performance indicators/objectives/targets and implementing 
them. 

Performance Measurement 
and Follow-up  

Continuous monitoring of target achievement, incl. project control 
(Performance of suppliers is part of supplier evaluation).  

Statistical Analysis  Applying statistical analyses methods. 

Big Data Analysis 
Uncovering hidden patterns, correlations, and other insights from large 
amounts of data using specific statistical big data analysis methods. 

Portfolio Analysis Support 
Analysing the purchasing portfolio, describing a classification of purchases, 
and supporting portfolio management. 

Cost Reduction Techniques  Act of cutting costs to improve profitability (e.g., by analysis and statistics).   
Procurement IT Systems/e-
procurement  

Having knowledge of the working of a computerized designed e-
procurement system. 
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Appendix 2: First cluster analysis 
A cluster analysis using Ward’s method with squared Euclidian distance limiting the 
number of clusters to a maximum of three (Field, 2018). 

Experience Junior buyer Senior buyer Executive buyer 
0 – 4 years 114 20.2% 0 0.0% 0 0.0% 
5 – 9 years 98 17.4% 0 0.0% 0 0.0% 

10 – 14 years 0 0.0% 117 20.7% 0 0.0% 
15 – 19 years 0 0.0% 96 17.0% 0 0.0% 
20 – 24 years 0 0.0% 0 0.0% 66 11.7% 
25 – 29 years 0 0.0% 0 0.0% 50 8.9% 
30 – 34 years 0 0.0% 0 0.0% 16 2.8% 
35 – 40 years 0 0.0% 0 0.0% 7 1.2% 
Total (n=564) n = 212 37.6% n = 213 37.8% n = 139 24.6% 

 

Junior buyer (n=212) Executive buyer (n=139) 
PSM skills Gap PSM skills Gap 

Communication -0.79 
Stakeholder relationship 

management 
-0.69 

Cooperating legal department -0.77 Big data analysis -0.56 
Customer orientation -0.74 Communication -0.53 

Stakeholder relationship 
management 

-0.70 Customer orientation -0.51 

Contract development -0.62 Sustainability -0.50 
Cooperating 

production/operations 
-0.62 Innovation implementation -0.47 

Negotiation of the specific terms -0.61 Cooperating legal department -0.45 
Supply risk management -0.59 Innovation sourcing -0.40 

Supplier relationship management -0.58 Team membership -0.40 

Contract management -0.57 
Developing specifications for 

supplies 
-0.40 

Big data analysis -0.53 
Position of purchasing in 

organisation 
-0.38 

Strategic management -0.52 Procurement IT systems -0.38 
Team membership -0.51 Project management -0.37 

Evaluate offers & supplier selection -0.51 Automation -0.35 
Innovation sourcing -0.50 Managing change processes -0.35 
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Appendix 3: Detailed questionnaire, example data analyst 
ROLE: ‘The data analyst in purchasing is responsible for extraction and analysis of 
purchasing data to support the preparation of commodity strategies and complex 
purchasing projects.’ 

1. Agreement with name and description of the ‘data analyst’ role  
o Quantitative assessment based on a metric scale of 0–100% 

▪ 0% – disagree  neutral → 100% – agree   
o Qualitative assessment based on a written comment 

▪ Experts can rate their agreement with other experts’ comments 
2. Expected probability of occurrence of the role ‘data analyst’  

o Quantitative assessment based on a metric scale of 0–100% based on a 
metric scale of 0–100% 

▪ 0% – not probable  → 100% – very probable   
o Qualitative assessment based on a written comment 

▪ Experts can rate their agreement with other experts’ comments 
3. Desirability of occurrence of the role ‘data analyst’,  

o Quantitative assessment based on a 5-point Likert scale 
▪ 1 – very undesirable; 2 – undesirable; 3 – neutral; 4 – desirable; 5 – 

very desirable 
o Qualitative assessment based on a written comment 

▪ Experts can rate their agreement with other experts’ comments 
4. Impact of the role ‘data analyst’ on purchasing and supply management (PSM),  

o Quantitative assessment based on a 5-point Likert scale 
▪ 1 – no impact; 2 – low impact; 3 – medium impact; 4 – high impact; 

5 – very high impact 
o Qualitative assessment based on a written comment 

▪ Experts can rate their agreement with other experts’ comments 
5. What percentage of firms will have adopted the ‘data analyst’ role today, in 5 years, 

15 years and 25 years? 
o Quantitative assessment based on a metric scale of 0–100% 

▪ 0% – not adopted  → 100% – adopted   
o Qualitative assessment based on a written comment 

▪ Experts can rate their agreement with other experts’ comments 
6. Additional question for clarification:  

o For the description above, which name best fits this role? 
o We noticed that various participants assume a high adoption rate of the role, 

data analyst. If you did implement this role in your organisation, please let us 
know how you implemented it. 
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Appendix 2: First cluster analysis 
A cluster analysis using Ward’s method with squared Euclidian distance limiting the 
number of clusters to a maximum of three (Field, 2018). 
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20 – 24 years 0 0.0% 0 0.0% 66 11.7% 
25 – 29 years 0 0.0% 0 0.0% 50 8.9% 
30 – 34 years 0 0.0% 0 0.0% 16 2.8% 
35 – 40 years 0 0.0% 0 0.0% 7 1.2% 
Total (n=564) n = 212 37.6% n = 213 37.8% n = 139 24.6% 
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Appendix 3: Detailed questionnaire, example data analyst 
ROLE: ‘The data analyst in purchasing is responsible for extraction and analysis of 
purchasing data to support the preparation of commodity strategies and complex 
purchasing projects.’ 

1. Agreement with name and description of the ‘data analyst’ role  
o Quantitative assessment based on a metric scale of 0–100% 

▪ 0% – disagree  neutral → 100% – agree   
o Qualitative assessment based on a written comment 

▪ Experts can rate their agreement with other experts’ comments 
2. Expected probability of occurrence of the role ‘data analyst’  

o Quantitative assessment based on a metric scale of 0–100% based on a 
metric scale of 0–100% 

▪ 0% – not probable  → 100% – very probable   
o Qualitative assessment based on a written comment 

▪ Experts can rate their agreement with other experts’ comments 
3. Desirability of occurrence of the role ‘data analyst’,  

o Quantitative assessment based on a 5-point Likert scale 
▪ 1 – very undesirable; 2 – undesirable; 3 – neutral; 4 – desirable; 5 – 

very desirable 
o Qualitative assessment based on a written comment 

▪ Experts can rate their agreement with other experts’ comments 
4. Impact of the role ‘data analyst’ on purchasing and supply management (PSM),  

o Quantitative assessment based on a 5-point Likert scale 
▪ 1 – no impact; 2 – low impact; 3 – medium impact; 4 – high impact; 

5 – very high impact 
o Qualitative assessment based on a written comment 

▪ Experts can rate their agreement with other experts’ comments 
5. What percentage of firms will have adopted the ‘data analyst’ role today, in 5 years, 

15 years and 25 years? 
o Quantitative assessment based on a metric scale of 0–100% 

▪ 0% – not adopted  → 100% – adopted   
o Qualitative assessment based on a written comment 

▪ Experts can rate their agreement with other experts’ comments 
6. Additional question for clarification:  

o For the description above, which name best fits this role? 
o We noticed that various participants assume a high adoption rate of the role, 

data analyst. If you did implement this role in your organisation, please let us 
know how you implemented it. 

 

  



584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke
Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022 PDF page: 302PDF page: 302PDF page: 302PDF page: 302

Appendices  

284 | P a g e  

Appendix 4: Detailed questionnaire on I4.0 PSM skills 
1. Agreement with name and description of the skill  

o Quantitative assessment based on a metric scale of 0%–100% 
▪ 0% – disagree  neutral → 100% – agree   

o Qualitative assessment based on a written comment 
▪ Experts can rate their agreement with other experts’ comments 

2. Expected probability of occurrence of the skill 
o Quantitative assessment based on a metric scale of 0–100% based on a 

metric scale of 0%–100% 
▪ 0% – not probable  → 100% – very probable   

o Qualitative assessment based on a written comment 
▪ Experts can rate their agreement with other experts’ comments 

3. Desirability of occurrence of the skill 
o Quantitative assessment based on a 5-point Likert scale 

▪ 1 – very undesirable; 2 – undesirable; 3 – neutral; 4 – desirable; 5 – 
very desirable 

o Qualitative assessment based on a written comment 
▪ Experts can rate their agreement with other experts’ comments 

4. Impact of the role skill on purchasing and supply management (PSM),  
o Quantitative assessment based on a 5-point Likert scale 

▪ 1 – no impact; 2 – low impact; 3 – medium impact; 4 – high impact; 
5 – very high impact 

o Qualitative assessment based on a written comment 
▪ Experts can rate their agreement with other experts’ comments 

5. What percentage of firms will have adopted the skill today, in 5 years, 15 years and 
25 years? 

o Quantitative assessment based on a metric scale of 0%–100% 
▪ 0% – not adopted  → 100% – adopted   

o Qualitative assessment based on a written comment 
▪ Experts can rate their agreement with other experts’ comments 

6. Additional question for clarification 
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Appendix 5: Control variables for traditional lecture and serious game 

Variables 
Mean 
tradi. 

Mean 
game 

t-value 
Mean 
diff. 

Professionality of the teacher     

The teacher was knowledgeable about the topic 
discussed 

4.52 4.45 0.880 0.071 

The teacher was understandable 4.31 4.43 -1.356 -0.117 
The teacher showed professional teaching skills 4.21 4.38 -1.940* -0.17 

Professionality of the lecture     

The lecture was well prepared 4.5 4.38 1.323 0.111 
The lecture was logically structured 4.31 4.33 0.000 -0.020 
The timing of the lecture was right (not hastily 
delivered) 

4.06 4.01 0.490 0.052 

The lecture showed a clear learning goal 4.06 4.21 -1.855* -0.156 
Engagement of the student     

I felt involved in the lecture 3.62 4.10 -5.448*** -0.483 
I think the content of the lecture has no practical 
relevance 

1.85 2.04 -1.459 -0.183 

The topic addressed during the lecture served my 
interest 

3.64 3.88 -2.636** -0.240 

I think the lecture was useful for my future 3.82 3.99 -2.004** -0.178 
I think the lecture will have a positive influence on my 
future performance 

3.56 3.81 -2.677** -0.248 

I think the content of the lecture is relevant 3.87 4.14 -3.220*** -0.271 
Energy level     

During the lecture, I was full of energy 2.95 3.15 -1.869* -0.199 
I felt tired during the lecture 2.52 2.81 -2.490** -0.281 
I felt bored in the lecture 2.45 2.47 -0.158 -0.019 

Fun     

I think the lecture was fun 3.5 3.96 -5.273*** -0.467 
I enjoyed following the lecture 3.74 3.99 -2.709** -0.256 
I think the lecture was annoying 1.93 1.86 0.737 0.077 

Effort     

During the lecture, I was asked to do a lot 2.34 2.87 -5.278*** -0.534 
The lecture was easy to follow 3.81 3.96 -1.888** -0.15 
I had difficulties following the lecture 2.21 2.05 1.483 0.163 
I had to put a great deal of effort into the lecture 2.44 2.67 -2.242** -0.23 

Engagement with other students     

I was engaged with other students in the lecture 2.62 4.08 -14.246*** -1,454 
My fellow students were able to support my 
understanding during the lecture 

2.81 3.77 -9.755*** -0.968 

I was able to discuss the addressed topic with my 
fellow students 

3.23 3.93 -7.296*** -0.698 

During the lecture, there was a possibility of feedback 3.74 3.91 -1.941* -0.168 
I think the lecture was a good learning experience 3.92 4.11 -2.574* -0.191 

* 90% significance; ** 95% significance; *** 99% significance 
 



584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke
Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022 PDF page: 303PDF page: 303PDF page: 303PDF page: 303

Appendices  

284 | P a g e  

Appendix 4: Detailed questionnaire on I4.0 PSM skills 
1. Agreement with name and description of the skill  

o Quantitative assessment based on a metric scale of 0%–100% 
▪ 0% – disagree  neutral → 100% – agree   

o Qualitative assessment based on a written comment 
▪ Experts can rate their agreement with other experts’ comments 

2. Expected probability of occurrence of the skill 
o Quantitative assessment based on a metric scale of 0–100% based on a 

metric scale of 0%–100% 
▪ 0% – not probable  → 100% – very probable   

o Qualitative assessment based on a written comment 
▪ Experts can rate their agreement with other experts’ comments 

3. Desirability of occurrence of the skill 
o Quantitative assessment based on a 5-point Likert scale 

▪ 1 – very undesirable; 2 – undesirable; 3 – neutral; 4 – desirable; 5 – 
very desirable 

o Qualitative assessment based on a written comment 
▪ Experts can rate their agreement with other experts’ comments 

4. Impact of the role skill on purchasing and supply management (PSM),  
o Quantitative assessment based on a 5-point Likert scale 

▪ 1 – no impact; 2 – low impact; 3 – medium impact; 4 – high impact; 
5 – very high impact 

o Qualitative assessment based on a written comment 
▪ Experts can rate their agreement with other experts’ comments 

5. What percentage of firms will have adopted the skill today, in 5 years, 15 years and 
25 years? 

o Quantitative assessment based on a metric scale of 0%–100% 
▪ 0% – not adopted  → 100% – adopted   

o Qualitative assessment based on a written comment 
▪ Experts can rate their agreement with other experts’ comments 

6. Additional question for clarification 
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Appendix 5: Control variables for traditional lecture and serious game 

Variables 
Mean 
tradi. 

Mean 
game 

t-value 
Mean 
diff. 

Professionality of the teacher     

The teacher was knowledgeable about the topic 
discussed 

4.52 4.45 0.880 0.071 

The teacher was understandable 4.31 4.43 -1.356 -0.117 
The teacher showed professional teaching skills 4.21 4.38 -1.940* -0.17 

Professionality of the lecture     

The lecture was well prepared 4.5 4.38 1.323 0.111 
The lecture was logically structured 4.31 4.33 0.000 -0.020 
The timing of the lecture was right (not hastily 
delivered) 

4.06 4.01 0.490 0.052 

The lecture showed a clear learning goal 4.06 4.21 -1.855* -0.156 
Engagement of the student     

I felt involved in the lecture 3.62 4.10 -5.448*** -0.483 
I think the content of the lecture has no practical 
relevance 

1.85 2.04 -1.459 -0.183 

The topic addressed during the lecture served my 
interest 

3.64 3.88 -2.636** -0.240 

I think the lecture was useful for my future 3.82 3.99 -2.004** -0.178 
I think the lecture will have a positive influence on my 
future performance 

3.56 3.81 -2.677** -0.248 

I think the content of the lecture is relevant 3.87 4.14 -3.220*** -0.271 
Energy level     

During the lecture, I was full of energy 2.95 3.15 -1.869* -0.199 
I felt tired during the lecture 2.52 2.81 -2.490** -0.281 
I felt bored in the lecture 2.45 2.47 -0.158 -0.019 

Fun     

I think the lecture was fun 3.5 3.96 -5.273*** -0.467 
I enjoyed following the lecture 3.74 3.99 -2.709** -0.256 
I think the lecture was annoying 1.93 1.86 0.737 0.077 

Effort     

During the lecture, I was asked to do a lot 2.34 2.87 -5.278*** -0.534 
The lecture was easy to follow 3.81 3.96 -1.888** -0.15 
I had difficulties following the lecture 2.21 2.05 1.483 0.163 
I had to put a great deal of effort into the lecture 2.44 2.67 -2.242** -0.23 

Engagement with other students     

I was engaged with other students in the lecture 2.62 4.08 -14.246*** -1,454 
My fellow students were able to support my 
understanding during the lecture 

2.81 3.77 -9.755*** -0.968 

I was able to discuss the addressed topic with my 
fellow students 

3.23 3.93 -7.296*** -0.698 

During the lecture, there was a possibility of feedback 3.74 3.91 -1.941* -0.168 
I think the lecture was a good learning experience 3.92 4.11 -2.574* -0.191 

* 90% significance; ** 95% significance; *** 99% significance 
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Appendix 6: Questionnaire for the semi-structured interview 
Nr. Question text 

1 Could you please introduce yourself and your company? 

2 
How would you rate the maturity of the purchasing department?  
(Model for the assessment provided to the interviewee.) 

3 
Could you describe the purchasing department? 
(Structure; activities/responsibilities; purchasing roles; tasks distribution.) 

4 
What skills, competencies, and knowledge are currently important for the 
purchasers in the company?  
(Competencies and knowledge for each purchasing role.) 

5 
How does the organisation acquire new skills, competencies, and knowledge? 
(List) 
(training/courses, initiatives from personal development, hire new personnel) 

6 
Do you think firm size (SME) affects the skill, competency, and knowledge 
requirements of purchasers? 

7 
What changes do you expect in the future for the purchasing department? 
(Future purchasing roles; developments; skills, competency, and knowledge 
requirements) 

8 Debriefing 
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Appendix 7: PSM programmes by private Dutch institutions in 20215 

Insti. Programmes Level Duration 
Workload (In-

class/ self-
study) 

Cost 

LOI Purchasing Management 
Bachelor – University of 
Applied Sciences level 

2 Months 0/108 hours €817.- 

NCOI 

Purchasing Management 

Between Post – 
Vocational Education 

and Bachelor – 
University of Applied 

Sciences  

1 Year 54/45 hours €3,095.- 

Purchasing Management 
Bachelor – University of 
Applied Sciences level 

1 Year 48/56 hours €3,365.- 

Contract Management 
Bachelor – University of 
Applied Sciences level 

1 Year 18/21 hours €1,675.- 

Demand Management 
Bachelor – University of 
Applied Sciences level 

1 Year 24/28 hours €2,065.- 

Supplier Management 
Bachelor – University of 
Applied Sciences level 

1 Year 48/56 hours €3,365.- 

Business Administration –
Specialisation Purchasing 

Management 

Master’s Degree – 
University level 

(Recognised degree) 
2 Years 

348/1342 
hours (60 EC) 

€20,880.- 

ISBW 

Business Administration –
Specialisation Purchasing 

Management 

Bachelor – University of 
Applied Sciences 

(Recognised degree) 
4 Years 

6720 hours 
(240 ECs, 28 

hours per EC) 
€16,770.- 

Purchasing & Contract 
Management 

Bachelor – University of 
Applied Sciences level 

6 Months 
42/42 hours 

(16 EC) 
€2,445.- 

Purchasing & Contract 
management 

Bachelor – University of 
Applied Sciences level 

6 Months 36/30 hours €2,445.- 

Basics of Purchasing 
Post – Vocational 
Education level 

6 Months 30/25 hours €2,140.- 

NHA Purchaser 

Between Post – 
Vocational Education 

and Bachelor – 
University of Applied 

Sciences  

6 Months 0/108 hours €449.- 

ICM 
Professional Purchasing - 2 Days 0/108 hours €449.- 

Negotiations - 3 Days 24 /0 hours €1,395.- 

  

 

5https://www.isbw.nl/opleidingen/inkoopmanagement.htm?gclid=Cj0KCQiA9P__BRC0ARIsAEZ6irgF-
qUytzsDrZx2KUzYGZA8dMTifi4AIAGs53aiSjAX6YHlBGDNdDcaAhpQEALw_wcB&gclsrc=aw.ds; 
https://www.ncoi.nl/opleidingen/Inkoop.html; https://www.loi.nl/logistiek-inkoop-en-transport; 
https://www.icm.nl/opleidingen-en-trainingen/sales/professioneel-inkopen/; https://www.ncoi.nl/ncoi-
opleidingen-en-trainingen.html 



584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke
Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022 PDF page: 305PDF page: 305PDF page: 305PDF page: 305

Appendices  

286 | P a g e  

Appendix 6: Questionnaire for the semi-structured interview 
Nr. Question text 

1 Could you please introduce yourself and your company? 

2 
How would you rate the maturity of the purchasing department?  
(Model for the assessment provided to the interviewee.) 

3 
Could you describe the purchasing department? 
(Structure; activities/responsibilities; purchasing roles; tasks distribution.) 

4 
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purchasers in the company?  
(Competencies and knowledge for each purchasing role.) 
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(List) 
(training/courses, initiatives from personal development, hire new personnel) 
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Do you think firm size (SME) affects the skill, competency, and knowledge 
requirements of purchasers? 

7 
What changes do you expect in the future for the purchasing department? 
(Future purchasing roles; developments; skills, competency, and knowledge 
requirements) 

8 Debriefing 
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Appendix 7: PSM programmes by private Dutch institutions in 20215 

Insti. Programmes Level Duration 
Workload (In-

class/ self-
study) 

Cost 
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2 Months 0/108 hours €817.- 

NCOI 

Purchasing Management 

Between Post – 
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and Bachelor – 
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Sciences  

1 Year 54/45 hours €3,095.- 

Purchasing Management 
Bachelor – University of 
Applied Sciences level 

1 Year 48/56 hours €3,365.- 

Contract Management 
Bachelor – University of 
Applied Sciences level 

1 Year 18/21 hours €1,675.- 

Demand Management 
Bachelor – University of 
Applied Sciences level 

1 Year 24/28 hours €2,065.- 

Supplier Management 
Bachelor – University of 
Applied Sciences level 

1 Year 48/56 hours €3,365.- 

Business Administration –
Specialisation Purchasing 

Management 

Master’s Degree – 
University level 

(Recognised degree) 
2 Years 

348/1342 
hours (60 EC) 

€20,880.- 

ISBW 

Business Administration –
Specialisation Purchasing 

Management 

Bachelor – University of 
Applied Sciences 

(Recognised degree) 
4 Years 

6720 hours 
(240 ECs, 28 

hours per EC) 
€16,770.- 

Purchasing & Contract 
Management 

Bachelor – University of 
Applied Sciences level 

6 Months 
42/42 hours 

(16 EC) 
€2,445.- 

Purchasing & Contract 
management 

Bachelor – University of 
Applied Sciences level 

6 Months 36/30 hours €2,445.- 

Basics of Purchasing 
Post – Vocational 
Education level 

6 Months 30/25 hours €2,140.- 

NHA Purchaser 

Between Post – 
Vocational Education 

and Bachelor – 
University of Applied 

Sciences  

6 Months 0/108 hours €449.- 

ICM 
Professional Purchasing - 2 Days 0/108 hours €449.- 

Negotiations - 3 Days 24 /0 hours €1,395.- 

  

 

5https://www.isbw.nl/opleidingen/inkoopmanagement.htm?gclid=Cj0KCQiA9P__BRC0ARIsAEZ6irgF-
qUytzsDrZx2KUzYGZA8dMTifi4AIAGs53aiSjAX6YHlBGDNdDcaAhpQEALw_wcB&gclsrc=aw.ds; 
https://www.ncoi.nl/opleidingen/Inkoop.html; https://www.loi.nl/logistiek-inkoop-en-transport; 
https://www.icm.nl/opleidingen-en-trainingen/sales/professioneel-inkopen/; https://www.ncoi.nl/ncoi-
opleidingen-en-trainingen.html 

https://www.isbw.nl/opleidingen/inkoopmanagement.htm?gclid=Cj0KCQiA9P__BRC0ARIsAEZ6irgF-
https://aw.ds/
https://www.ncoi.nl/opleidingen/Inkoop.html
https://www.loi.nl/logistiek-inkoop-en-transport
https://www.icm.nl/opleidingen-en-trainingen/sales/professioneel-inkopen/
https://www.ncoi.nl/ncoi-
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Appendix 8: Dutch educational programmes specialised in PSM 20216 
Institution: NEVI InkoopAcademie 
Education, 
Courses, 
Subjects 
 

NEVI I – 1 year (Public or Private) 
Purchasing Process (Choose Public or Private focus) 
Added value of Purchasing 
Supplier Management 
Sourcing Strategy 
Supplier Selection & Contracting 
Contract Management 
Negotiations 
Preparation 
Negotiation tactics 
Personal Style 
Intercultural Negotiations 
Personal effectivity  
Active Listening 
Career Management 
Time Management 
Bad-News Conversations 

Contract Management – 6 weeks 
Purchasing Introduction 
Contract Management 
Stakeholder Identification 
Market Research 
Purchasing Strategy 
Costs (KPIs) 
Supplier Selection 
Quotation Process 
Contracting 

NEVI II – 2 years (Private) 
Purchasing Process Advanced  
Formulate Purchasing Strategy 
Complex Quotations 
Cost Management 
Types of Cost Reduction Processes 
Cost Models 
Personal Effectivity 2 
Conversation Techniques 
Conflict Solving, Negotiations 
Negotiation Strategies 
Negotiation Phases 
Corporate Social Responsibility (CSR) 
CSR Implementation 
Quality Marks 
Project and Risk management, Risk Analysis 
Stakeholder Management 
Contract and Supplier Management (CSM) 
Importance of Supplier Management to achieve goals 
CSM and Purchasing Maturity 

Purchasing Practice A – 7 weeks 
Stakeholder Identification 
Market Research 
Purchasing Strategy 
Supplier Selection 
Quotation Process 
Negotiations 
Contracting 
Contract Management 
Supplier Management 

NEVI II – 1, 5 years (Public) 
Tendering 1 and 2 
Project and Risk Management 
Communication and Negotiation 
Personal Efficiency and Development 

Purchasing Practice B – 6 weeks 
Developments and Employees 
Purchasing Model 
Value & Supply Chains 
Purchasing Roles and Responsibilities 
Purchasing Policy, Ethics 
Decision Making 
Purchasing Result, Purchasing Improvements 

Contract and Supplier Management (3 Months) Category Management 
Procurement Leadership Programme (9 Months)  
Purchasing and Logistics Employee (3-5 Months)  

Training Artificial Intelligence in Purchasing Purchasing Marketing 
Circular Purchasing Purchasing with Neurolinguistic Programming 
Driving Results through Innovation Leadership  

 Tactical Purchasing  
 International Contracting  

 

 

6 https://www.inkoopacademie.nl/; https://nevi.nl/over-nevi 
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Publications included in the dissertation 
Chapter 2 – This chapter has been published as: 

• Delke, V., Schiele, H., & Buchholz, W. (2022). Mind the Gap: Skill Gaps in Purchasing 
and Supply Management Evolving Around Innovation, Communication and I4.0. In 
Bode, C., Bogaschewsky, R., Eßig, M., Lasch, R., and Stölzle, W., Supply 
Management Research, Springer Gabler (ahead of print). 
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Appendix 8: Dutch educational programmes specialised in PSM 20216 
Institution: NEVI InkoopAcademie 
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SSUUMMMMAARRYY  
Recent technological advancements associated with Industry 4.0 are driving a paradigm 
shift in the economic and social spheres. In a business context, these changes are 
altering the roles, responsibilities, and skill requirements of professionals in a wide 
variety of fields. A key area that is being impacted by new Industry 4.0 technologies is 
the buyer–supplier interface between two companies. The role of purchasing and supply 
management (PSM) needs to adapt to these changes. This move towards Industry 4.0 in 
a PSM context requires an increased focus on the specialisation of PSM practitioners 
and their ability to adopt these new technologies. To develop the field’s understanding 
of how best these changes can be implemented and harnessed, the dissertation focuses 
on two main research questions: 

• How does digitalisation – Industry 4.0 – shape PSM professionals’ skill 
requirements?  

• How can future PSM professionals be educated continuously?  
 

These research questions are addressed in four research objectives explored in 
seven articles that are shaped into the chapters of this work. These chapters are 
organised in line with the common thread running through this dissertation, as 
presented in Figure 33.  

 

 

Figure 33 – The common thread running through this dissertation 

The first research objective addresses the competency requirements and skill gaps 
of today’s purchasing professionals. This research objective was approached in two 
chapters of this dissertation. Firstly, chapter 2 aims to answer the research question: 
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What are the causes of changing skill requirements in PSM? Therefore, previous 
publications addressing PSM-related research have been studied, and data from a 
multinational European survey have been used to identify skill gaps. These skill gaps 
address the difference between the buyers’ skill levels and the assumed importance of 
the skills required to perform their tasks. Results show that current PSM professionals 
feel underqualified to extract the full potential of stakeholders in the supply base. The 
findings distinguish three buyer profiles – the junior, senior, and executive buyers – and 
identify the skill gaps concerning innovation sourcing, sustainability, and the influence 
of Industry 4.0 on PSM. These skill gaps must be resolved through adequate educational 
methods to increase the buyers’ performance. Educational professionals are charged 
with responding to the challenge to train current professionals and future PSM students. 

Furthermore, a second study uses a world café method with 81 PSM professionals 
to answer the research question: How do skill requirements change for existing PSM 
roles? Here, the future skill requirements of two existing roles in purchasing – the buyer 
of direct materials and the buyer of indirect materials – were studied. Results show that 
the responsibility for innovation buying is expected to increase for direct purchasers. 
Given a wave of internationalisation, an associated need is expected for indirect 
purchasers to possess cultural, communication, flexibility, and agility skills. Thus, 
purchasing roles are not a stable phenomenon. They can be used as a concept to manage 
the current challenging market situation, where the global development towards 
digitalisation, Industry 4.0, globalisation, and attention to corporate social responsibility 
is forcing a change in the purchasing organisation. Professional roles in PSM are a good 
starting point to manage these changes by redefining professional profiles organised 
through specific competencies and responsibilities. 

In the second research objective, a future industry paradigm has been developed to 
understand how business practices change in response to the introduction of advanced 
technologies. The fourth chapter addresses the research question: What are the 
characteristics of the future industry paradigm? The study takes a holistic perspective 
on Industry 4.0 and analyses its technological core, business implications, societal 
requirements, and people challenges. The work focuses on the interactions among these 
sub-domains, which jointly comprise Industry 4.0. The developed model is based on two 
consecutive group discussions in the form of academic world cafés. The first workshop 
gathered multi-disciplinary experts from academia, and the results were further 
validated in a subsequent workshop that included industry representatives. A voting 
procedure was used to capture participants’ perspectives. This chapter summarises the 
findings as a checklist that organisations can use to discuss the implications of and 
prospects for Industry 4.0 individually. Rather than focusing on technology alone – which 
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by itself is unlikely to inspire a revolution – this research integrates the entire system. 
The model is used to abstract future competency requirements in PSM and the need for 
lifelong learning in the domain. 

Therefore, the third research objective identifies the future Industry 4.0 competency 
requirements in purchasing. Based on the Delphi method, two separate studies address 
the future roles and skills in PSM. The first study tackles the research questions: What 
new professional roles in PSM emerge in an Industry 4.0 context? As presented in 
chapter 5, the internet-based real-time Delphi study with 47 PSM experts identifies and 
defines six new Industry 4.0 PSM roles and assesses their expected probability of 
occurrence, impact on the industry, the desirability of occurrence, and the level of 
adoption within the industry. Basing these future roles on maturing and emerging 
technologies in the PSM field and adopting a human-centred evolutionary approach, this 
chapter contributes to the wider Industry 4.0 human resource management literature 
and the extant PSM skills and capabilities literature.  

Next, the second Delphi study defines nine future PSM skills. Here, the research 
answers the question: What skills are needed as microfoundations to enable Industry 4.0 
in PSM? A multi-method approach consisting of a systematic literature review, three 
exploratory world café studies, and a Delphi method was used. Based on the real-time 
Delphi study with 45 PSM experts, an overlooked phenomenon is unveiled, 
demonstrating that relying only on technology skills is insufficient. Firms need 
employees with technology-oriented skills to succeed in digital transformation in a 
supply chain context. However, they will only be successful in seizing the chances if they 
combine these with enhanced relationship management and strategic thinking skills. 
Based on this research, firms can prepare their digitalisation strategy and develop their 
members’ skill base sequentially. Furthermore, education providers, industry associates, 
and business organisations can use the research’s outcomes to design educational and 
training programmes. Given the highly dynamic business environment and recent supply 
management challenges, the forecasting approach benefits from a comprehensive 
multi-method study approach. 

The last research objective of this dissertation addresses the educational means to 
teach the roles and the skills addressed above. Firstly, a control group experiment was 
conducted to evaluate: how to implement game-based learning as a substitute for 
classical frontal teaching in higher education. Since this game substitutes existing 
traditional lectures, its usefulness is tested in a group comparison experiment. A group 
following the traditional lectures (N=103) was compared to students learning through 
serious game lectures (N=159). Self-rated surveys, pre-and post-surveys, and exam 
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What are the causes of changing skill requirements in PSM? Therefore, previous 
publications addressing PSM-related research have been studied, and data from a 
multinational European survey have been used to identify skill gaps. These skill gaps 
address the difference between the buyers’ skill levels and the assumed importance of 
the skills required to perform their tasks. Results show that current PSM professionals 
feel underqualified to extract the full potential of stakeholders in the supply base. The 
findings distinguish three buyer profiles – the junior, senior, and executive buyers – and 
identify the skill gaps concerning innovation sourcing, sustainability, and the influence 
of Industry 4.0 on PSM. These skill gaps must be resolved through adequate educational 
methods to increase the buyers’ performance. Educational professionals are charged 
with responding to the challenge to train current professionals and future PSM students. 

Furthermore, a second study uses a world café method with 81 PSM professionals 
to answer the research question: How do skill requirements change for existing PSM 
roles? Here, the future skill requirements of two existing roles in purchasing – the buyer 
of direct materials and the buyer of indirect materials – were studied. Results show that 
the responsibility for innovation buying is expected to increase for direct purchasers. 
Given a wave of internationalisation, an associated need is expected for indirect 
purchasers to possess cultural, communication, flexibility, and agility skills. Thus, 
purchasing roles are not a stable phenomenon. They can be used as a concept to manage 
the current challenging market situation, where the global development towards 
digitalisation, Industry 4.0, globalisation, and attention to corporate social responsibility 
is forcing a change in the purchasing organisation. Professional roles in PSM are a good 
starting point to manage these changes by redefining professional profiles organised 
through specific competencies and responsibilities. 

In the second research objective, a future industry paradigm has been developed to 
understand how business practices change in response to the introduction of advanced 
technologies. The fourth chapter addresses the research question: What are the 
characteristics of the future industry paradigm? The study takes a holistic perspective 
on Industry 4.0 and analyses its technological core, business implications, societal 
requirements, and people challenges. The work focuses on the interactions among these 
sub-domains, which jointly comprise Industry 4.0. The developed model is based on two 
consecutive group discussions in the form of academic world cafés. The first workshop 
gathered multi-disciplinary experts from academia, and the results were further 
validated in a subsequent workshop that included industry representatives. A voting 
procedure was used to capture participants’ perspectives. This chapter summarises the 
findings as a checklist that organisations can use to discuss the implications of and 
prospects for Industry 4.0 individually. Rather than focusing on technology alone – which 
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by itself is unlikely to inspire a revolution – this research integrates the entire system. 
The model is used to abstract future competency requirements in PSM and the need for 
lifelong learning in the domain. 

Therefore, the third research objective identifies the future Industry 4.0 competency 
requirements in purchasing. Based on the Delphi method, two separate studies address 
the future roles and skills in PSM. The first study tackles the research questions: What 
new professional roles in PSM emerge in an Industry 4.0 context? As presented in 
chapter 5, the internet-based real-time Delphi study with 47 PSM experts identifies and 
defines six new Industry 4.0 PSM roles and assesses their expected probability of 
occurrence, impact on the industry, the desirability of occurrence, and the level of 
adoption within the industry. Basing these future roles on maturing and emerging 
technologies in the PSM field and adopting a human-centred evolutionary approach, this 
chapter contributes to the wider Industry 4.0 human resource management literature 
and the extant PSM skills and capabilities literature.  

Next, the second Delphi study defines nine future PSM skills. Here, the research 
answers the question: What skills are needed as microfoundations to enable Industry 4.0 
in PSM? A multi-method approach consisting of a systematic literature review, three 
exploratory world café studies, and a Delphi method was used. Based on the real-time 
Delphi study with 45 PSM experts, an overlooked phenomenon is unveiled, 
demonstrating that relying only on technology skills is insufficient. Firms need 
employees with technology-oriented skills to succeed in digital transformation in a 
supply chain context. However, they will only be successful in seizing the chances if they 
combine these with enhanced relationship management and strategic thinking skills. 
Based on this research, firms can prepare their digitalisation strategy and develop their 
members’ skill base sequentially. Furthermore, education providers, industry associates, 
and business organisations can use the research’s outcomes to design educational and 
training programmes. Given the highly dynamic business environment and recent supply 
management challenges, the forecasting approach benefits from a comprehensive 
multi-method study approach. 

The last research objective of this dissertation addresses the educational means to 
teach the roles and the skills addressed above. Firstly, a control group experiment was 
conducted to evaluate: how to implement game-based learning as a substitute for 
classical frontal teaching in higher education. Since this game substitutes existing 
traditional lectures, its usefulness is tested in a group comparison experiment. A group 
following the traditional lectures (N=103) was compared to students learning through 
serious game lectures (N=159). Self-rated surveys, pre-and post-surveys, and exam 
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scores were analysed for data collection. Based on the experimental methodology 
applied, it has been observed that students who played the game scored significantly 
higher in the examination. Thus, game-based learning is beneficial for teaching PSM-
related skills. Furthermore, the game’s design was evaluated based on various criteria – 
for example, competitive and collaborative elements, game design, and 
understandability.  

The final study conducted multiple expert interviews to answer the research 
question: How can lifelong learning be achieved in the PSM domain? Thus, a lifelong 
learning model in PSM has been developed based on 14 interviews and desk research, 
which examined the PSM-related educational environment in the Netherlands. This 
research provides a systematic approach to increased purchasing maturity by using 
specific purchasing roles, allocating responsibilities and skill sets, and identifying suitable 
education methods. HR professionals in PSM and education providers can use the 
outcome to support individuals and organisations on the journey towards Industry 4.0.  
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SSAAMMEENNVVAATTTTIINNGG  
Recente technologische ontwikkelingen in het kader van Industrie 4.0 zorgen voor een 
paradigmaverschuiving op economisch en sociaal gebied. In een bedrijfscontext zorgt 
deze verschuiving voor een verandering van de rollen, verantwoordelijkheden en 
vaardigheidseisen van professionals. Een belangrijk domein dat wordt beïnvloed door 
de nieuwe Industrie 4.0-technologieën is het raakvlak van koper en leverancier tussen 
twee bedrijven, waarbij de rol van inkoop- en leveringsmanagement zal veranderen. De 
overgang naar Industrie 4.0 vereist namelijk dat er meer aandacht komt voor zowel de 
specialisatie van inkopers en als hun vaardigheden om nieuwe technologieën te 
gebruiken. Dit proefschrift richt zich derhalve op twee centrale onderzoeksvragen 
teneinde de kennis binnen het vakgebied verder te ontwikkelen en te ondersteunen bij 
de succesvolle implementatie van deze veranderingen: 

• Hoe beïnvloedt digitalisering – Industrie 4.0 – de vaardigheidseisen van 
inkoopprofessionals? 

• Hoe kunnen toekomstige inkoopprofessionals continu worden opgeleid?  
 

Deze onderzoeksvragen zijn vertaald naar vier onderzoeksdoelstellingen die worden 
behandeld in zeven artikelen – elk opgenomen in een afzonderlijk hoofdstuk van dit 
proefschrift. Figure 34 geeft de rode draad van het onderzoek visueel weer. 

 

 

Figure 34 – De rode draad van dit proefschrift 

De eerste onderzoeksdoelstelling richt zich op de huidige kennis van 
inkoopprofessionals over hun vaardigheden. Deze onderzoeksdoelstelling wordt 
behandeld in Hoofdstuk 2 en 3 van dit proefschrift op basis van twee studies die zijn 
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scores were analysed for data collection. Based on the experimental methodology 
applied, it has been observed that students who played the game scored significantly 
higher in the examination. Thus, game-based learning is beneficial for teaching PSM-
related skills. Furthermore, the game’s design was evaluated based on various criteria – 
for example, competitive and collaborative elements, game design, and 
understandability.  

The final study conducted multiple expert interviews to answer the research 
question: How can lifelong learning be achieved in the PSM domain? Thus, a lifelong 
learning model in PSM has been developed based on 14 interviews and desk research, 
which examined the PSM-related educational environment in the Netherlands. This 
research provides a systematic approach to increased purchasing maturity by using 
specific purchasing roles, allocating responsibilities and skill sets, and identifying suitable 
education methods. HR professionals in PSM and education providers can use the 
outcome to support individuals and organisations on the journey towards Industry 4.0.  
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uitgevoerd. Hoofdstuk 2 beantwoordt de onderzoeksvraag “Wat zijn de oorzaken van 
veranderende vaardigheidseisen in de inkoop?” De bevindingen volgend uit een enquête 
tonen aan dat de huidige inkoopprofessionals zich ondergekwalificeerd voelen om het 
volledige potentieel van hun leveranciers te benutten. Daarnaast onderscheiden de 
resultaten drie inkoopprofielen – de junior, senior en leidinggevende inkopers – en 
onthullen ze een gebrek aan vaardigheden met betrekking tot innovatie, duurzaamheid 
en de omgang met Industrie 4.0. Dit gebrek aan vaardigheden kan worden opgelost door 
adequate onderwijsmethoden te ontwikkelen die de prestaties van inkopers 
verbeteren. Hier liggen vooral uitdagingen voor onderwijsprofessionals om huidige 
inkoopprofessionals en toekomstige studenten te trainen. 

De tweede studie maakt gebruik van een World Café om de toekomstige 
vaardigheidseisen van twee bestaande inkooprollen, de inkoper van directe en de 
inkoper van indirecte materialen, in kaart te brengen. Hiermee beantwoordt de studie, 
beschreven in Hoofdstuk 3, de tweede onderzoeksvraag van dit proefschrift: “Hoe 
veranderen de vaardigheidseisen voor bestaande inkoopfunctieprofielen?” Het 
onderzoek hanteert een exploratieve aanpak met deelname van 81 inkoopprofessionals 
om de toekomstige inkoopvaardigheden in een Industrie 4.0-wereld te verkennen en te 
beoordelen. Op basis van een systematische stemprocedure en een groepsvergelijking 
geeft de studie inzicht in de vaardigheden waarvan algemeen wordt verwacht dat ze het 
meest waardevol zijn voor toekomstige inkopers van zowel directe als indirecte 
materialen. De resultaten tonen aan dat het belang van innovatieaankopen naar 
verwachting zal toenemen voor inkopers van directe materialen. In verband met 
internationalisering wordt verwacht dat inkopers van indirecte materialen over 
culturele, communicatie- en flexibiliteitsvaardigheden zullen moeten beschikken. Dit 
onderzoek heeft aangetoond dat inkooprollen veranderen en het concept gebruikt kan 
worden om de huidige, uitdagende marktsituatie te managen. De veranderingen binnen 
inkooporganisaties worden veroorzaakt door de wereldwijde digitalisering, 
ontwikkeling naar Industrie 4.0, globalisering en aandacht voor maatschappelijk 
verantwoord ondernemen. Functieprofielen binnen de inkoop zijn een goed startpunt 
om deze veranderingen te managen door het herdefiniëren van de functieprofielen op 
basis van de verwachte, specifieke competenties en verantwoordelijkheden. 

Binnen de tweede onderzoeksdoelstelling, behandeld in Hoofdstuk 4, is een 
toekomstig industrieparadigma verkend om de veranderingen van digitalisering beter in 
kaart te brengen. Derhalve wordt de volgende onderzoeksvraag beantwoord: “Wat zijn 
de kenmerken van het toekomstige industrieparadigma?” Om een antwoord te geven 
op deze vraag, wordt een holistische visie op Industrie 4.0 ontwikkeld en worden de 
implicaties hiervan besproken, waarbij technologie, bedrijfsleven, maatschappij en 
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mensen aan bod komen. Hiertoe zijn twee opeenvolgende groepsdiscussies in de vorm 
van academische World Cafés gehouden. Aan de eerste workshop werd deelgenomen 
door een multidisciplinaire groep van deskundigen uit de academische wereld, en de 
resultaten hiervan zijn gevalideerd in een daaropvolgende workshop waaraan 
vertegenwoordigers uit het bedrijfsleven deelnamen. Een stemprocedure werd gebruikt 
om de perspectieven van de deelnemers vast te leggen. De resulterende, holistische 
Industrie 4.0-visie benadruk vijf kerntechnologieën en focust op hun bedrijfspotentieel, 
maatschappelijke impact en gevolgen voor mensen. In plaats van alleen te focussen op 
technologische aspecten – die op zichzelf waarschijnlijk geen revolutie teweeg zullen 
brengen – integreert dit onderzoek dus het gehele systeem. Dit model wordt in het 
vervolg van het proefschrift gebruikt om de toekomstige vaardigheidseisen en de 
behoefte aan levenslang leren af te leiden. 

De derde onderzoeksdoelstelling is gericht op de toekomstige vaardigheidseisen in 
de inkoop binnen Industrie 4.0. Daarom zijn, op basis van de Delphi-methode, twee 
afzonderlijke hoofdstukken geschreven over de toekomstige rollen en vaardigheden van 
inkoopprofessionals. Het eerste onderzoek, opgenomen in Hoofdstuk 5, beantwoordt 
de onderzoeksvraag “Welke nieuwe inkooprollen ontstaan binnen een Industrie 4.0-
context?” Om deze vraag te beantwoorden, is een internet-gebaseerde, real-time 
Delphi-studie met 47 inkoopexperts uitgevoerd waarmee zes nieuwe Industrie 4.0-
rollen zij  geïdentificeerd en gedefinieerd. Verder zijn de verwachte waarschijnlijkheid 
van voorkomen, wenselijkheid van voorkomen, impact op de industrie, en niveau van 
adoptie binnen de industrie van deze rollen beoordeeld. Door deze toekomstige rollen 
te baseren op ontwikkelende en opkomende technologieën binnen het inkoopveld en 
door een evolutionaire benadering te hanteren waarbij de mens centraal staat, levert 
deze studie een bijdrage aan de bredere Industrie 4.0-literatuur op het gebied van 
humanresourcemanagement en inkoopvaardigheden.  

Het tweede onderzoek, Hoofdstuk 6 van het proefschrift, richt zich op de 
onderzoeksvraag “Welke vaardigheden zijn nodig als microfundering om Industrie 4.0 in 
de inkoop mogelijk te maken?” Hiervoor is gebruik gemaakt van een multi-methodische 
benadering bestaande uit een systematisch literatuuronderzoek, drie verkennende 
World Café-studies en een Delphi-studie. Om toekomstige inkoopvaardigheden te 
definiëren en te beoordelen, werd een real-time Delphi-studie met 45 experts 
uitgevoerd. Hiermee zijn negen toekomstige inkoopvaardigheden geïdentificeerd en 
beoordeeld. Daarnaast is ontdekt dat vertrouwen op slechts technologische 
vaardigheden onvoldoende is om te slagen in de digitale transformatie in de 
inkoopwereld – een fenomeen dat tot op heden over het hoofd is gezien. Bedrijven 
hebben werknemers nodig met technologie-georiënteerde vaardigheden, maar zij 
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uitgevoerd. Hoofdstuk 2 beantwoordt de onderzoeksvraag “Wat zijn de oorzaken van 
veranderende vaardigheidseisen in de inkoop?” De bevindingen volgend uit een enquête 
tonen aan dat de huidige inkoopprofessionals zich ondergekwalificeerd voelen om het 
volledige potentieel van hun leveranciers te benutten. Daarnaast onderscheiden de 
resultaten drie inkoopprofielen – de junior, senior en leidinggevende inkopers – en 
onthullen ze een gebrek aan vaardigheden met betrekking tot innovatie, duurzaamheid 
en de omgang met Industrie 4.0. Dit gebrek aan vaardigheden kan worden opgelost door 
adequate onderwijsmethoden te ontwikkelen die de prestaties van inkopers 
verbeteren. Hier liggen vooral uitdagingen voor onderwijsprofessionals om huidige 
inkoopprofessionals en toekomstige studenten te trainen. 

De tweede studie maakt gebruik van een World Café om de toekomstige 
vaardigheidseisen van twee bestaande inkooprollen, de inkoper van directe en de 
inkoper van indirecte materialen, in kaart te brengen. Hiermee beantwoordt de studie, 
beschreven in Hoofdstuk 3, de tweede onderzoeksvraag van dit proefschrift: “Hoe 
veranderen de vaardigheidseisen voor bestaande inkoopfunctieprofielen?” Het 
onderzoek hanteert een exploratieve aanpak met deelname van 81 inkoopprofessionals 
om de toekomstige inkoopvaardigheden in een Industrie 4.0-wereld te verkennen en te 
beoordelen. Op basis van een systematische stemprocedure en een groepsvergelijking 
geeft de studie inzicht in de vaardigheden waarvan algemeen wordt verwacht dat ze het 
meest waardevol zijn voor toekomstige inkopers van zowel directe als indirecte 
materialen. De resultaten tonen aan dat het belang van innovatieaankopen naar 
verwachting zal toenemen voor inkopers van directe materialen. In verband met 
internationalisering wordt verwacht dat inkopers van indirecte materialen over 
culturele, communicatie- en flexibiliteitsvaardigheden zullen moeten beschikken. Dit 
onderzoek heeft aangetoond dat inkooprollen veranderen en het concept gebruikt kan 
worden om de huidige, uitdagende marktsituatie te managen. De veranderingen binnen 
inkooporganisaties worden veroorzaakt door de wereldwijde digitalisering, 
ontwikkeling naar Industrie 4.0, globalisering en aandacht voor maatschappelijk 
verantwoord ondernemen. Functieprofielen binnen de inkoop zijn een goed startpunt 
om deze veranderingen te managen door het herdefiniëren van de functieprofielen op 
basis van de verwachte, specifieke competenties en verantwoordelijkheden. 

Binnen de tweede onderzoeksdoelstelling, behandeld in Hoofdstuk 4, is een 
toekomstig industrieparadigma verkend om de veranderingen van digitalisering beter in 
kaart te brengen. Derhalve wordt de volgende onderzoeksvraag beantwoord: “Wat zijn 
de kenmerken van het toekomstige industrieparadigma?” Om een antwoord te geven 
op deze vraag, wordt een holistische visie op Industrie 4.0 ontwikkeld en worden de 
implicaties hiervan besproken, waarbij technologie, bedrijfsleven, maatschappij en 
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mensen aan bod komen. Hiertoe zijn twee opeenvolgende groepsdiscussies in de vorm 
van academische World Cafés gehouden. Aan de eerste workshop werd deelgenomen 
door een multidisciplinaire groep van deskundigen uit de academische wereld, en de 
resultaten hiervan zijn gevalideerd in een daaropvolgende workshop waaraan 
vertegenwoordigers uit het bedrijfsleven deelnamen. Een stemprocedure werd gebruikt 
om de perspectieven van de deelnemers vast te leggen. De resulterende, holistische 
Industrie 4.0-visie benadruk vijf kerntechnologieën en focust op hun bedrijfspotentieel, 
maatschappelijke impact en gevolgen voor mensen. In plaats van alleen te focussen op 
technologische aspecten – die op zichzelf waarschijnlijk geen revolutie teweeg zullen 
brengen – integreert dit onderzoek dus het gehele systeem. Dit model wordt in het 
vervolg van het proefschrift gebruikt om de toekomstige vaardigheidseisen en de 
behoefte aan levenslang leren af te leiden. 

De derde onderzoeksdoelstelling is gericht op de toekomstige vaardigheidseisen in 
de inkoop binnen Industrie 4.0. Daarom zijn, op basis van de Delphi-methode, twee 
afzonderlijke hoofdstukken geschreven over de toekomstige rollen en vaardigheden van 
inkoopprofessionals. Het eerste onderzoek, opgenomen in Hoofdstuk 5, beantwoordt 
de onderzoeksvraag “Welke nieuwe inkooprollen ontstaan binnen een Industrie 4.0-
context?” Om deze vraag te beantwoorden, is een internet-gebaseerde, real-time 
Delphi-studie met 47 inkoopexperts uitgevoerd waarmee zes nieuwe Industrie 4.0-
rollen zij  geïdentificeerd en gedefinieerd. Verder zijn de verwachte waarschijnlijkheid 
van voorkomen, wenselijkheid van voorkomen, impact op de industrie, en niveau van 
adoptie binnen de industrie van deze rollen beoordeeld. Door deze toekomstige rollen 
te baseren op ontwikkelende en opkomende technologieën binnen het inkoopveld en 
door een evolutionaire benadering te hanteren waarbij de mens centraal staat, levert 
deze studie een bijdrage aan de bredere Industrie 4.0-literatuur op het gebied van 
humanresourcemanagement en inkoopvaardigheden.  

Het tweede onderzoek, Hoofdstuk 6 van het proefschrift, richt zich op de 
onderzoeksvraag “Welke vaardigheden zijn nodig als microfundering om Industrie 4.0 in 
de inkoop mogelijk te maken?” Hiervoor is gebruik gemaakt van een multi-methodische 
benadering bestaande uit een systematisch literatuuronderzoek, drie verkennende 
World Café-studies en een Delphi-studie. Om toekomstige inkoopvaardigheden te 
definiëren en te beoordelen, werd een real-time Delphi-studie met 45 experts 
uitgevoerd. Hiermee zijn negen toekomstige inkoopvaardigheden geïdentificeerd en 
beoordeeld. Daarnaast is ontdekt dat vertrouwen op slechts technologische 
vaardigheden onvoldoende is om te slagen in de digitale transformatie in de 
inkoopwereld – een fenomeen dat tot op heden over het hoofd is gezien. Bedrijven 
hebben werknemers nodig met technologie-georiënteerde vaardigheden, maar zij 
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zullen de kansen op het gebied van Industrie 4.0 alleen met succes grijpen als ze deze 
vaardigheden combineren met verbeterde vaardigheden op het gebied van 
relatiebeheer en strategisch denken. Op basis van de resultaten van dit onderzoek 
kunnen bedrijven hun digitaliseringsstrategieën voorbereiden en beginnen met de 
sequentiële ontwikkeling van de vaardigheden van hun werknemers. Verder kunnen 
zowel het onderwijs als bedrijfsorganisaties de uitkomsten van het onderzoek gebruiken 
om opleidingsprogramma's te ontwikkelen.  

De laatste onderzoeksdoelstelling van dit proefschrift omvat de educatieve middelen 
om de hierboven genoemde rollen en vaardigheden aan te leren. Daarom richt 
Hoofdstuk 7 zich op de onderzoeksvraag “Hoe kan game-based learning worden 
geïmplementeerd als substituut voor klassiek frontaal onderwijs in het hoger 
onderwijs?” Aangezien de serious game bestaande, traditionele colleges vervangt, is de 
effectiviteit ervan getest in een experiment met een groepsvergelijking om de 
bruikbaarheid in het inkooponderwijs te evalueren. Een groep die de traditionele 
colleges volgde, werd vergeleken met studenten die leerden via colleges waarin de 
serious game werd gebruikt. Voor de gegevensverzameling zijn 
zelfbeoordelingsenquêtes, pre- en post-enquêtes en examencijfers geanalyseerd. Op 
basis van de toegepaste experimentele methodologie werd vastgesteld dat studenten 
die het spel speelden significant hoger scoorden op het examen. Verder werd het 
ontwerp van het spel geëvalueerd op basis van verschillende criteria, zoals competitieve 
en collaboratieve elementen, spelontwerp en begrijpelijkheid. Samenvattend toont het 
onderzoek aan dat serious games nuttig zijn voor het verdiepen van het inzicht in inkoop 
en het ontwikkelen van inkoopvaardigheden. 

In het laatste onderzoek, beschreven in Hoofdstuk 8, wordt de volgende 
onderzoeksvraag beantwoord: “Hoe bereik je levenslang leren binnen het 
inkoopdomein?” Op basis van 14 expertinterviews en aanvullend onderzoek waarbij de 
inkoop-gerelateerde onderwijsomgeving binnen Nederland is onderzocht, is een model 
voor levenslang leren binnen het inkoopdomein ontwikkeld. De uitkomst van dit 
onderzoek is een personeelsontwikkelingsmodel voor continu leren dat een 
systematische aanpak biedt om de inkoopvolwassenheid te verhogen door specifieke 
inkooprollen te gebruiken, verantwoordelijkheden en vaardigheden toe te wijzen, en 
geschikte opleidingsmethoden te identificeren. 
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ZZUUSSAAMMMMEENNFFAASSSSUUNNGG  
Die jüngsten technologischen Fortschritte im Zusammenhang mit Industrie 4.0 führen 
zu einem Paradigmenwechsel in der Wirtschaft und Gesellschaft. Dementsprechend 
verändern sich die beruflichen Rollen, Verantwortlichkeiten und 
Qualifikationsanforderungen von Fachleuten in einer Vielzahl von Bereichen. Ein 
Schlüsselbereich, der von den neuen Industrie-4.0-Technologien beeinflusst wird, ist die 
Schnittstelle zwischen Einkäufern und Zulieferern zweier Unternehmen. 
Dementsprechend muss sich das Einkaufs- und Beschaffungsmanagements an diese 
Veränderungen anpassen. Diese Entwicklung hin zu Industrie 4.0 im Einkauf erfordert 
eine verstärkte Spezialisierung von Einkäufern und ihrer Fähigkeiten, um neuen 
Technologien zu nutzen. Um zu ermitteln wie diese Veränderungen bestmöglich 
umgesetzt und genutzt werden können, adressiert die Dissertation zwei 
Hauptforschungsfragen: 

• Wie wirkt sich die Digitalisierung – Industrie 4.0 – im Einkauf auf die 
Qualifikationsanforderungen aus?  

• Wie können zukünftige Einkäufer kontinuierlich weitergebildet werden?  
 

Diese Forschungsfragen werden in vier Forschungszielen thematisiert, die in sieben 
Studien untersucht werden. Somit bilden diese Sieben den roten Faden der Kapitel 
dieser Dissertation (siehe Figure 35).  

 

 

Figure 35 – Der rote Faden dieser Dissertation 

Das erste Forschungsziel befasst sich mit den Qualifikationsanforderungen und 
Defiziten der heutigen Einkäufer. Dieses Forschungsziel wird in zwei Kapiteln adressiert. 
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zullen de kansen op het gebied van Industrie 4.0 alleen met succes grijpen als ze deze 
vaardigheden combineren met verbeterde vaardigheden op het gebied van 
relatiebeheer en strategisch denken. Op basis van de resultaten van dit onderzoek 
kunnen bedrijven hun digitaliseringsstrategieën voorbereiden en beginnen met de 
sequentiële ontwikkeling van de vaardigheden van hun werknemers. Verder kunnen 
zowel het onderwijs als bedrijfsorganisaties de uitkomsten van het onderzoek gebruiken 
om opleidingsprogramma's te ontwikkelen.  

De laatste onderzoeksdoelstelling van dit proefschrift omvat de educatieve middelen 
om de hierboven genoemde rollen en vaardigheden aan te leren. Daarom richt 
Hoofdstuk 7 zich op de onderzoeksvraag “Hoe kan game-based learning worden 
geïmplementeerd als substituut voor klassiek frontaal onderwijs in het hoger 
onderwijs?” Aangezien de serious game bestaande, traditionele colleges vervangt, is de 
effectiviteit ervan getest in een experiment met een groepsvergelijking om de 
bruikbaarheid in het inkooponderwijs te evalueren. Een groep die de traditionele 
colleges volgde, werd vergeleken met studenten die leerden via colleges waarin de 
serious game werd gebruikt. Voor de gegevensverzameling zijn 
zelfbeoordelingsenquêtes, pre- en post-enquêtes en examencijfers geanalyseerd. Op 
basis van de toegepaste experimentele methodologie werd vastgesteld dat studenten 
die het spel speelden significant hoger scoorden op het examen. Verder werd het 
ontwerp van het spel geëvalueerd op basis van verschillende criteria, zoals competitieve 
en collaboratieve elementen, spelontwerp en begrijpelijkheid. Samenvattend toont het 
onderzoek aan dat serious games nuttig zijn voor het verdiepen van het inzicht in inkoop 
en het ontwikkelen van inkoopvaardigheden. 

In het laatste onderzoek, beschreven in Hoofdstuk 8, wordt de volgende 
onderzoeksvraag beantwoord: “Hoe bereik je levenslang leren binnen het 
inkoopdomein?” Op basis van 14 expertinterviews en aanvullend onderzoek waarbij de 
inkoop-gerelateerde onderwijsomgeving binnen Nederland is onderzocht, is een model 
voor levenslang leren binnen het inkoopdomein ontwikkeld. De uitkomst van dit 
onderzoek is een personeelsontwikkelingsmodel voor continu leren dat een 
systematische aanpak biedt om de inkoopvolwassenheid te verhogen door specifieke 
inkooprollen te gebruiken, verantwoordelijkheden en vaardigheden toe te wijzen, en 
geschikte opleidingsmethoden te identificeren. 
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ZZUUSSAAMMMMEENNFFAASSSSUUNNGG  
Die jüngsten technologischen Fortschritte im Zusammenhang mit Industrie 4.0 führen 
zu einem Paradigmenwechsel in der Wirtschaft und Gesellschaft. Dementsprechend 
verändern sich die beruflichen Rollen, Verantwortlichkeiten und 
Qualifikationsanforderungen von Fachleuten in einer Vielzahl von Bereichen. Ein 
Schlüsselbereich, der von den neuen Industrie-4.0-Technologien beeinflusst wird, ist die 
Schnittstelle zwischen Einkäufern und Zulieferern zweier Unternehmen. 
Dementsprechend muss sich das Einkaufs- und Beschaffungsmanagements an diese 
Veränderungen anpassen. Diese Entwicklung hin zu Industrie 4.0 im Einkauf erfordert 
eine verstärkte Spezialisierung von Einkäufern und ihrer Fähigkeiten, um neuen 
Technologien zu nutzen. Um zu ermitteln wie diese Veränderungen bestmöglich 
umgesetzt und genutzt werden können, adressiert die Dissertation zwei 
Hauptforschungsfragen: 

• Wie wirkt sich die Digitalisierung – Industrie 4.0 – im Einkauf auf die 
Qualifikationsanforderungen aus?  

• Wie können zukünftige Einkäufer kontinuierlich weitergebildet werden?  
 

Diese Forschungsfragen werden in vier Forschungszielen thematisiert, die in sieben 
Studien untersucht werden. Somit bilden diese Sieben den roten Faden der Kapitel 
dieser Dissertation (siehe Figure 35).  

 

 

Figure 35 – Der rote Faden dieser Dissertation 

Das erste Forschungsziel befasst sich mit den Qualifikationsanforderungen und 
Defiziten der heutigen Einkäufer. Dieses Forschungsziel wird in zwei Kapiteln adressiert. 
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Kapitel 2 zielt darauf ab, die Forschungsfrage zu beantworten: „Was sind die Ursachen 
für den Wandel der Qualifikationsanforderungen im Einkauf?“ Dazu wurden eine 
Literaturrecherche durchgeführt und Daten aus einer multinationalen europäischen 
Umfrage analysiert, um Qualifikationslücken abzuleiten. Diese Qualifikationsdefizite 
beziehen sich auf den Vergleich zwischen dem Qualifikationsniveau des Individuums und 
der angenommenen Wichtigkeit dieser Kompetenzen für die Aufgaben des Einkäufers. 
Das Ergebnis des Vergleichs zeigt, dass sich die heutigen Einkäufer unterqualifiziert 
fühlen, das volle Potenzial des Lieferantennetzwerks auszuschöpfen. Die Studie 
unterscheidet hierbei zwischen Junior-, Senior- und Executive-Einkäufer und identifiziert 
die Qualifikationslücken in Bezug auf Innovationseinkauf, Nachhaltigkeit und den 
Einfluss von Industrie 4.0. Um diese Qualifikationslücken zu schließen und somit 
sicherzustellen, dass Einkäufer die zukünftigen Aufgaben bewerkstelligen können, muss 
ein geeignetes Bildungsangebot geschaffen werden. Bildungsexperten haben die 
Aufgabe, auf die Herausforderung zu reagieren und entsprechend Fachkräfte zu schulen. 

In einer zweiten Studie wurde eine World-Café-Studie mit 81 Einkäufern 
durchgeführt, um zu beantworten: „Wie verändern sich die Qualifikationsanforderungen 
für heutige Rollen im Einkauf?“ Hier wurden die zukünftigen 
Qualifikationsanforderungen von zwei bestehenden Rollen im Einkauf, die des 
Einkäufers von direkten Materialien und die des Einkäufers von indirekten Materialien, 
untersucht. Die Ergebnisse zeigen, dass die Relevanz für den Innovationseinkauf beim 
Einkauf von direkten Materialien voraussichtlich zunehmen wird. Zudem führt die 
Internationalisierung zu einem steigenden Bedarf an kulturellen, kommunikativen, 
flexiblen und agilen Kompetenzen im indirekten Einkauf. Die Rolle des Einkäufers ist also 
nicht als stabil anzusehen. Im Gegenteilsollten diese Rollen als Konzept zur Bewältigung 
der aktuellen Herausforderungen genutzt und somit die Digitalisierung, Industrie 4.0, 
Globalisierung und Beachtung der Nachhaltigkeit im Einkauf umgesetzt werden. Diese 
Entwicklungen erfordert dementsprechend eine Neudefinition der Rollen im Einkauf 
hinsichtlich Verantwortlichkeiten und spezifischen Kompetenzen. 

Im Rahmen des zweiten Forschungsziels wurde ein zukünftiges Industrieparadigma 
entwickelt um zu verstehen, wie sich die Wirtschaft und Gesellschaft als Reaktion auf 
die neuen Technologien verändern. Das vierte Kapitel befasst sich somit mit der 
Forschungsfrage: „Was sind die Merkmale des künftigen Industrieparadigmas?“ Die 
Studie nutzt einen ganzheitlichen Blick auf Industrie 4.0 und analysiert dessen 
technologischen Kern, die geschäftlichen Auswirkungen, die gesellschaftlichen 
Anforderungen und die individuellen Herausforderungen. Der Schwerpunkt der Studie 
liegt auf den Wechselwirkungen zwischen diesen Teilbereichen, die gemeinsam 
Industrie 4.0 formen. Das hieraus resultierende Modell basiert auf zwei 
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aufeinanderfolgenden Gruppendiskussionen in Form von akademischen World Cafés. 
Die Ergebnisse basieren auf einem Workshop mit multidisziplinären Experten aus dem 
akademischen Bereich und wurde anschließend in einem Workshop mit Vertretern der 
Industrie validiert. Hierzu wurde ein Abstimmungsverfahrens genutzt. Das Kapitel fasst 
die Ergebnisse in Form einer Checkliste zusammen, die Unternehmen nutzen können, 
um die Auswirkungen von Industrie 4.0 zu evaluieren. Anstatt sich nur auf die 
Technologie zu konzentrieren, wird in dieser Studie ein Gesamtbild geformt. Im 
Weiteren wird das entstandene Modell genutzt, um künftige Kompetenzanforderungen 
im Einkauf und die Notwendigkeit von lebenslangem Lernen zu abstrahieren. 

Auf Basis des dritten Forschungsziels wurden die künftigen Industrie-4.0-
Kompetenzen im Einkauf ermittelt. Mit Hilfe der Delphi-Methode befassen sich zwei 
Studien mit den zukünftigen Rollen und Kompetenzen im Einkauf. Die erste Studie 
befasst sich mit der Forschungsfrage: „Welche neuen Rollen entstehen im Einkauf in 
einem Industrie-4.0-Kontext?“ Wie in Kapitel 5 beschrieben, wurde in der vorliegenden 
Untersuchung eine echtzeitbasierte Delphi-Studie durchgeführt. Die Methode basiert 
auf einer interaktiven Vorhersage durch ein Expertengremium und eignet sich zur 
Bewertung von Szenarien bei denen die Ziele mit großer Unsicherheit behaftet sind und 
nur begrenzte Informationen zur Verfügung stehen. Im Rahmen der Delphi-Studie 
bewerteten 47 Einkaufsexperten die ermittelte Basisvorhersage sowohl qualitativ als 
auch quantitativ. Das Expertengremium lieferte schließlich mehrere zukünftige Rollen 
für den zukünftigen Einkauf in Industrie 4.0, wovon bei sechs eine Übereinstimmung 
zwischen den Experten entstand, dass diese die wichtigsten und wahrscheinlichsten sein 
werden, um die Industrie-4.0-Technologien zu nutzen. Eine Kernaussage der Studie ist, 
dass nicht jeder Einkäufer- über eine Anwendungsgrundlage hinaus - alle neuen 
Technologien vollständig beherrschen muss. Zu deren Nutzung sollten spezifische 
Sonderrollen eingerichtet werden. Ob eine solche Rolle identisch ist mit einer ganzen 
Stelle, muss von der Größe des Unternehmens abhängen. Entscheidend ist, dass die 
Nutzung der neuen Technologien eine deutliche Kompetenzausweitung im Einkauf 
erfordert, welche durch weitere Spezialisierung bewerkstelligt werden kann. 

Anschließend adressiert das sechste Kapitel einer weiteren Studie, die neun 
zukünftige Einkaufskompetenzen definiert. Hier beantwortet die Studie die Frage: 
„Welche Fähigkeiten werden als Mikrofundamente benötigt, um Industrie 4.0 im Einkauf 
zu ermöglichen?“ Hierzu wurde ein multimethodischer Ansatz verwendet, der aus einer 
systematischen Literaturrecherche, drei explorativen World-Café-Studien und einer 
Delphi-Methode besteht. Auf der Grundlage der Echtzeit-Delphi-Studie mit 45 
Einkaufsexperten wird gezeigt, dass es nicht ausreicht, sich nur auf technologische 
Kompetenzen zu konzentrieren. Unternehmen benötigen Mitarbeiter mit 
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Kapitel 2 zielt darauf ab, die Forschungsfrage zu beantworten: „Was sind die Ursachen 
für den Wandel der Qualifikationsanforderungen im Einkauf?“ Dazu wurden eine 
Literaturrecherche durchgeführt und Daten aus einer multinationalen europäischen 
Umfrage analysiert, um Qualifikationslücken abzuleiten. Diese Qualifikationsdefizite 
beziehen sich auf den Vergleich zwischen dem Qualifikationsniveau des Individuums und 
der angenommenen Wichtigkeit dieser Kompetenzen für die Aufgaben des Einkäufers. 
Das Ergebnis des Vergleichs zeigt, dass sich die heutigen Einkäufer unterqualifiziert 
fühlen, das volle Potenzial des Lieferantennetzwerks auszuschöpfen. Die Studie 
unterscheidet hierbei zwischen Junior-, Senior- und Executive-Einkäufer und identifiziert 
die Qualifikationslücken in Bezug auf Innovationseinkauf, Nachhaltigkeit und den 
Einfluss von Industrie 4.0. Um diese Qualifikationslücken zu schließen und somit 
sicherzustellen, dass Einkäufer die zukünftigen Aufgaben bewerkstelligen können, muss 
ein geeignetes Bildungsangebot geschaffen werden. Bildungsexperten haben die 
Aufgabe, auf die Herausforderung zu reagieren und entsprechend Fachkräfte zu schulen. 

In einer zweiten Studie wurde eine World-Café-Studie mit 81 Einkäufern 
durchgeführt, um zu beantworten: „Wie verändern sich die Qualifikationsanforderungen 
für heutige Rollen im Einkauf?“ Hier wurden die zukünftigen 
Qualifikationsanforderungen von zwei bestehenden Rollen im Einkauf, die des 
Einkäufers von direkten Materialien und die des Einkäufers von indirekten Materialien, 
untersucht. Die Ergebnisse zeigen, dass die Relevanz für den Innovationseinkauf beim 
Einkauf von direkten Materialien voraussichtlich zunehmen wird. Zudem führt die 
Internationalisierung zu einem steigenden Bedarf an kulturellen, kommunikativen, 
flexiblen und agilen Kompetenzen im indirekten Einkauf. Die Rolle des Einkäufers ist also 
nicht als stabil anzusehen. Im Gegenteilsollten diese Rollen als Konzept zur Bewältigung 
der aktuellen Herausforderungen genutzt und somit die Digitalisierung, Industrie 4.0, 
Globalisierung und Beachtung der Nachhaltigkeit im Einkauf umgesetzt werden. Diese 
Entwicklungen erfordert dementsprechend eine Neudefinition der Rollen im Einkauf 
hinsichtlich Verantwortlichkeiten und spezifischen Kompetenzen. 

Im Rahmen des zweiten Forschungsziels wurde ein zukünftiges Industrieparadigma 
entwickelt um zu verstehen, wie sich die Wirtschaft und Gesellschaft als Reaktion auf 
die neuen Technologien verändern. Das vierte Kapitel befasst sich somit mit der 
Forschungsfrage: „Was sind die Merkmale des künftigen Industrieparadigmas?“ Die 
Studie nutzt einen ganzheitlichen Blick auf Industrie 4.0 und analysiert dessen 
technologischen Kern, die geschäftlichen Auswirkungen, die gesellschaftlichen 
Anforderungen und die individuellen Herausforderungen. Der Schwerpunkt der Studie 
liegt auf den Wechselwirkungen zwischen diesen Teilbereichen, die gemeinsam 
Industrie 4.0 formen. Das hieraus resultierende Modell basiert auf zwei 
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aufeinanderfolgenden Gruppendiskussionen in Form von akademischen World Cafés. 
Die Ergebnisse basieren auf einem Workshop mit multidisziplinären Experten aus dem 
akademischen Bereich und wurde anschließend in einem Workshop mit Vertretern der 
Industrie validiert. Hierzu wurde ein Abstimmungsverfahrens genutzt. Das Kapitel fasst 
die Ergebnisse in Form einer Checkliste zusammen, die Unternehmen nutzen können, 
um die Auswirkungen von Industrie 4.0 zu evaluieren. Anstatt sich nur auf die 
Technologie zu konzentrieren, wird in dieser Studie ein Gesamtbild geformt. Im 
Weiteren wird das entstandene Modell genutzt, um künftige Kompetenzanforderungen 
im Einkauf und die Notwendigkeit von lebenslangem Lernen zu abstrahieren. 

Auf Basis des dritten Forschungsziels wurden die künftigen Industrie-4.0-
Kompetenzen im Einkauf ermittelt. Mit Hilfe der Delphi-Methode befassen sich zwei 
Studien mit den zukünftigen Rollen und Kompetenzen im Einkauf. Die erste Studie 
befasst sich mit der Forschungsfrage: „Welche neuen Rollen entstehen im Einkauf in 
einem Industrie-4.0-Kontext?“ Wie in Kapitel 5 beschrieben, wurde in der vorliegenden 
Untersuchung eine echtzeitbasierte Delphi-Studie durchgeführt. Die Methode basiert 
auf einer interaktiven Vorhersage durch ein Expertengremium und eignet sich zur 
Bewertung von Szenarien bei denen die Ziele mit großer Unsicherheit behaftet sind und 
nur begrenzte Informationen zur Verfügung stehen. Im Rahmen der Delphi-Studie 
bewerteten 47 Einkaufsexperten die ermittelte Basisvorhersage sowohl qualitativ als 
auch quantitativ. Das Expertengremium lieferte schließlich mehrere zukünftige Rollen 
für den zukünftigen Einkauf in Industrie 4.0, wovon bei sechs eine Übereinstimmung 
zwischen den Experten entstand, dass diese die wichtigsten und wahrscheinlichsten sein 
werden, um die Industrie-4.0-Technologien zu nutzen. Eine Kernaussage der Studie ist, 
dass nicht jeder Einkäufer- über eine Anwendungsgrundlage hinaus - alle neuen 
Technologien vollständig beherrschen muss. Zu deren Nutzung sollten spezifische 
Sonderrollen eingerichtet werden. Ob eine solche Rolle identisch ist mit einer ganzen 
Stelle, muss von der Größe des Unternehmens abhängen. Entscheidend ist, dass die 
Nutzung der neuen Technologien eine deutliche Kompetenzausweitung im Einkauf 
erfordert, welche durch weitere Spezialisierung bewerkstelligt werden kann. 

Anschließend adressiert das sechste Kapitel einer weiteren Studie, die neun 
zukünftige Einkaufskompetenzen definiert. Hier beantwortet die Studie die Frage: 
„Welche Fähigkeiten werden als Mikrofundamente benötigt, um Industrie 4.0 im Einkauf 
zu ermöglichen?“ Hierzu wurde ein multimethodischer Ansatz verwendet, der aus einer 
systematischen Literaturrecherche, drei explorativen World-Café-Studien und einer 
Delphi-Methode besteht. Auf der Grundlage der Echtzeit-Delphi-Studie mit 45 
Einkaufsexperten wird gezeigt, dass es nicht ausreicht, sich nur auf technologische 
Kompetenzen zu konzentrieren. Unternehmen benötigen Mitarbeiter mit 
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technologieorientierten Kompetenzen, um die digitale Transformation des 
Beschaffungsmanagements erfolgreich zu gestalten. Sie werden die Chancen jedoch nur 
dann erfolgreich nutzen können, wenn sie diese mit verbesserten Kompetenzen in den 
Bereichen Lieferantenmanagement und strategischem Denken kombinieren. Auf der 
Grundlage dieser Untersuchung können Unternehmen ihre Digitalisierungsstrategie 
vorbereiten und die Kompetenzen ihrer Mitarbeiter sequenziell entwickeln. Darüber 
hinaus können Bildungsanbieter die Ergebnisse der Studie nutzen, um zukünftige 
Bildungs- und Schulungsprogramme zu entwickeln. In Anbetracht des hochdynamischen 
Geschäftsumfelds und der aktuellen Herausforderungen im Einkauf profitiert der 
Prognoseansatz von einem umfassenden multimethodischen Studienansatz. 

Das vierte Forschungsziel dieser Dissertation befasst sich mit den pädagogischen 
Mitteln zur Vermittlung der zuvor genannten Kompetenzen. Hierzu wurde ein 
Experiment durchgeführt, siehe Kapitel 7, um zu evaluieren: „Wie kann spielbasiertes 
Lernen als Ersatz für den klassischen Frontalunterricht eingesetzt werden?“ Da dieses 
Spiel die traditionellen Vorlesungen ersetzt, wird die Nützlichkeit in einem 
Gruppenvergleichsexperiment getestet. Eine Gruppe von Studenten, die an 
traditionellen Vorlesungen teilnimmt, wurde mit Gruppe von Studenten verglichen, die 
mithilfe von Serious-Game Vorlesungen unterrichtet wurden. Für die Datenerhebung 
wurden eine Selbsteinschätzung und die Prüfungsergebnisse der Teilnehmer 
ausgewertet. Auf der Grundlage des Experiments wurde festgestellt, dass die 
Studierenden, die das Spiel spielten, bei der Prüfung deutlich besser abschnitten. Somit 
ist das spielbasierte Lernen für die Vermittlung von Kompetenzen im Einkauf von 
Nutzen. Darüber hinaus wurde das Design des Spiels anhand verschiedener Kriterien, 
wie z. B. wettbewerbsorientierten und kollaborativen Elementen, Spieldesign und 
Verständlichkeit bewertet. 

In der abschließenden Studie, beschrieben in Kapitel 8, wurden mehrere 
Experteninterviews durchgeführt, um die Forschungsfrage zu beantworten: „Wie kann 
lebenslanges Lernen im Einkauf erreicht werden?“ Auf der Grundlage von 14 Interviews 
und Sekundärdaten, die das Bildungsumfeld in den Niederlanden untersuchten, wurde 
ein Modell für lebenslanges Lernen im Einkauf entwickelt. Diese Untersuchung bietet 
einen systematischen Ansatz zur Erhöhung des Reifegrads im Einkauf, durch die 
Verwendung spezifischer Einkaufsrollen sowie die Zuweisung von Verantwortlichkeiten 
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Ergebnisse nutzen, um Einzelpersonen und Organisationen auf dem Weg zu Industrie 
4.0 zu unterstützen. 

Acknowledgements 

305 | P a g e  

AACCKKNNOOWWLLEEDDGGEEMMEENNTTSS  
Completing a PhD is a time-consuming and exhausting journey. Fortunately, I did not 
have to accomplish this alone but with the help of people I hold dear. This work is not 
just the outcome of four years of hard PhD work but a learning period with many people. 
Therefore, my expression of gratitude goes out to everyone who supported me during 
the journey! 

Firstly, I want to thank my supervisors and the promotion committee. Holger, you 
were a great promotor and advisor. Wolfgang, you were an excellent supervisor and 
mentor. Both of you gave me all the freedom I needed to perform my research. On a 
professional and personal level, I learned a lot from both of you and enjoyed having you 
as my first line of support. I liked spending time with you on our various projects. I hope 
for many years of further collaboration between us!  

In addition, I would also like to thank the members of my promotion committee: 
Tanya Bondarouk, Louise Knight, Sebastian Thiede, Michael Henke, and Harri Lorentz. 
Thank you for assessing my work and allowing me to become a member of the scientific 
community. I will carry the trust you put into me with honour and pride. 

I want to thank my family for supporting me even during the most challenging times. 
At every moment during my personal development and career, I know I can rely on you 
to seek advice and help. You are all hard-working, but still, you find time to guide me 
through the most difficult times. Therefore, I dedicate this dissertation to you, my 
family. In particular, my parents' Tea and Erik and brother Alexander, you are the 
cornerstones of this great success! I want to thank my partner Anke and her family. 
Thank you, my sweetheart, for being on my side and supporting me daily. Without you, 
I would have lost my way. I'm eminently happy to join this family and enjoy the time 
together. Laura, I’m grateful that you and your family are part of our family and that you 
supported me by offering a place to stay or dinner during my PhD time.  

In addition, I want to thank all my family members and friends who are crucial to my 
personal life. I regret not having much time to spend with you for the last four years, but 
I hope to do so in the upcoming years. Myrthe, Noraly, Lena, Bram, and Jippe let us go 
sailing again soon. My soccer team, let's win the three points next Saturday and drink a 
beer or two. Pia and Rutger, let's enjoy coffee and cake. Robert and Lars, we really 
should make a motorbike trip. My friends in Germany, let’s organise a barbecue.  

The PhD life is a time to meet people and make new friends. Therefore, I want to 
thank my awesome friends. Special thanks go to Remco and Frederik, who stood close 
to me from the beginning to the very end of the journey. Having you as my paranymphs 



584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke
Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022 PDF page: 323PDF page: 323PDF page: 323PDF page: 323

Zusammenfassung 

304 | P a g e  

technologieorientierten Kompetenzen, um die digitale Transformation des 
Beschaffungsmanagements erfolgreich zu gestalten. Sie werden die Chancen jedoch nur 
dann erfolgreich nutzen können, wenn sie diese mit verbesserten Kompetenzen in den 
Bereichen Lieferantenmanagement und strategischem Denken kombinieren. Auf der 
Grundlage dieser Untersuchung können Unternehmen ihre Digitalisierungsstrategie 
vorbereiten und die Kompetenzen ihrer Mitarbeiter sequenziell entwickeln. Darüber 
hinaus können Bildungsanbieter die Ergebnisse der Studie nutzen, um zukünftige 
Bildungs- und Schulungsprogramme zu entwickeln. In Anbetracht des hochdynamischen 
Geschäftsumfelds und der aktuellen Herausforderungen im Einkauf profitiert der 
Prognoseansatz von einem umfassenden multimethodischen Studienansatz. 

Das vierte Forschungsziel dieser Dissertation befasst sich mit den pädagogischen 
Mitteln zur Vermittlung der zuvor genannten Kompetenzen. Hierzu wurde ein 
Experiment durchgeführt, siehe Kapitel 7, um zu evaluieren: „Wie kann spielbasiertes 
Lernen als Ersatz für den klassischen Frontalunterricht eingesetzt werden?“ Da dieses 
Spiel die traditionellen Vorlesungen ersetzt, wird die Nützlichkeit in einem 
Gruppenvergleichsexperiment getestet. Eine Gruppe von Studenten, die an 
traditionellen Vorlesungen teilnimmt, wurde mit Gruppe von Studenten verglichen, die 
mithilfe von Serious-Game Vorlesungen unterrichtet wurden. Für die Datenerhebung 
wurden eine Selbsteinschätzung und die Prüfungsergebnisse der Teilnehmer 
ausgewertet. Auf der Grundlage des Experiments wurde festgestellt, dass die 
Studierenden, die das Spiel spielten, bei der Prüfung deutlich besser abschnitten. Somit 
ist das spielbasierte Lernen für die Vermittlung von Kompetenzen im Einkauf von 
Nutzen. Darüber hinaus wurde das Design des Spiels anhand verschiedener Kriterien, 
wie z. B. wettbewerbsorientierten und kollaborativen Elementen, Spieldesign und 
Verständlichkeit bewertet. 

In der abschließenden Studie, beschrieben in Kapitel 8, wurden mehrere 
Experteninterviews durchgeführt, um die Forschungsfrage zu beantworten: „Wie kann 
lebenslanges Lernen im Einkauf erreicht werden?“ Auf der Grundlage von 14 Interviews 
und Sekundärdaten, die das Bildungsumfeld in den Niederlanden untersuchten, wurde 
ein Modell für lebenslanges Lernen im Einkauf entwickelt. Diese Untersuchung bietet 
einen systematischen Ansatz zur Erhöhung des Reifegrads im Einkauf, durch die 
Verwendung spezifischer Einkaufsrollen sowie die Zuweisung von Verantwortlichkeiten 
und Kompetenzen. Zudem wurden geeignete Bildungsangebote und Methoden 
identifiziert. Personalverantwortliche im Einkauf und Bildungsanbieter können die 
Ergebnisse nutzen, um Einzelpersonen und Organisationen auf dem Weg zu Industrie 
4.0 zu unterstützen. 

Acknowledgements 

305 | P a g e  

AACCKKNNOOWWLLEEDDGGEEMMEENNTTSS  
Completing a PhD is a time-consuming and exhausting journey. Fortunately, I did not 
have to accomplish this alone but with the help of people I hold dear. This work is not 
just the outcome of four years of hard PhD work but a learning period with many people. 
Therefore, my expression of gratitude goes out to everyone who supported me during 
the journey! 

Firstly, I want to thank my supervisors and the promotion committee. Holger, you 
were a great promotor and advisor. Wolfgang, you were an excellent supervisor and 
mentor. Both of you gave me all the freedom I needed to perform my research. On a 
professional and personal level, I learned a lot from both of you and enjoyed having you 
as my first line of support. I liked spending time with you on our various projects. I hope 
for many years of further collaboration between us!  

In addition, I would also like to thank the members of my promotion committee: 
Tanya Bondarouk, Louise Knight, Sebastian Thiede, Michael Henke, and Harri Lorentz. 
Thank you for assessing my work and allowing me to become a member of the scientific 
community. I will carry the trust you put into me with honour and pride. 

I want to thank my family for supporting me even during the most challenging times. 
At every moment during my personal development and career, I know I can rely on you 
to seek advice and help. You are all hard-working, but still, you find time to guide me 
through the most difficult times. Therefore, I dedicate this dissertation to you, my 
family. In particular, my parents' Tea and Erik and brother Alexander, you are the 
cornerstones of this great success! I want to thank my partner Anke and her family. 
Thank you, my sweetheart, for being on my side and supporting me daily. Without you, 
I would have lost my way. I'm eminently happy to join this family and enjoy the time 
together. Laura, I’m grateful that you and your family are part of our family and that you 
supported me by offering a place to stay or dinner during my PhD time.  

In addition, I want to thank all my family members and friends who are crucial to my 
personal life. I regret not having much time to spend with you for the last four years, but 
I hope to do so in the upcoming years. Myrthe, Noraly, Lena, Bram, and Jippe let us go 
sailing again soon. My soccer team, let's win the three points next Saturday and drink a 
beer or two. Pia and Rutger, let's enjoy coffee and cake. Robert and Lars, we really 
should make a motorbike trip. My friends in Germany, let’s organise a barbecue.  

The PhD life is a time to meet people and make new friends. Therefore, I want to 
thank my awesome friends. Special thanks go to Remco and Frederik, who stood close 
to me from the beginning to the very end of the journey. Having you as my paranymphs 



584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke
Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022 PDF page: 324PDF page: 324PDF page: 324PDF page: 324

Acknowledgements 

306 | P a g e  

during the public defense was a great honour. I want to thank my colleagues, friends 
and people who had a professional and personal impact on me. At the University of 
Twente, this includes (but is not limited to) Matteo, Marjolein, Henrike, Niels, Jeannette, 
Petra, Erwin, Matthias de V., Klaas, Aldis, Antonia, Janina, Bita, Georg, Philipp, Juliano, 
Joana, Madelon, Thomas, Shikha, Matthias H., Steven, Esmée, Carolina, and Fabio. I 
especially enjoyed the time we spent during our research retreats and conferences, 
where we brainstormed, sparred, and discussed with some good food and beverages. 
Let us continue to do so! 

I also want to express my gratitude to my new colleagues within the newly formed 
ETM section. I'm looking forward to working and celebrating with you Michel, Rainer, 
Martin, Björn, Raymond, Hester, Joyce, Tamara, Igors, Bart, Petra, Tim, Yasin, Agata, 
Xander, Maximilian, Jane, Letizia, Patrick, Gatice, Barbara, Ariane, Jeroen, Tina, 
Franziska, Lisa, Jian, and many more.  

My PhD journey was rather special since I enjoyed working for two institutes in the 
Netherlands and Germany. Therefore, I'm so grateful for the warm welcome and 
support of my colleagues at the Münster University of Applied Sciences, including (but 
are not limited to) Constantina, Colin, Kai, Clemens, Philipp, Jan, Anna-Marie, Michael 
B., Michael D., Johannes, Ralf, Wieland, Carsten, Christiane, Marcus, Tobias, Markus, 
Franz, David, Stefanie, and Rica.  

Special thanks go to the team of the PERSIST project, in which I found a home for 
discussing the research topics and collecting data for the dissertation written above. 
Thank you Michal, Michael, Dennis, Jukka, Stephen, Elina, Florian, Natalia, and Peter, for 
joining the project and for all of your contributions.  

Last but not least, I want to thank all members and participants of the IPSERA, WION, 
INTED, EurOMA, BME symposium, and ECGBL conferences for all the constructive 
feedback and discussion. Without this international community, a PhD journey would 
be rather lonely and lacks the valuable network of academics. 

In a nutshell, you all impacted my personality and PhD journey. Thank you all! 

 

Enschede, 28th of October, 2022 

Vincent Delke 

 

 

About the author 

307 | P a g e  

AABBOOUUTT  TTHHEE  AAUUTTHHOORR  
Vincent Fokko Delke (Nordhorn, 1994) received 
his M.Sc. degree in International Business 
Administration from the University of Twente, 
Enschede, the Netherlands. Currently, Vincent 
holds the position of researcher at the Faculty of 
Behavioural, Management, and Social Sciences 
(BMS) at Twente. His research interests include 
managing the interface between buyers and 
suppliers within the value chain of products. His 
research specialises in the strategic contribution 
of purchasing and supply management practices 
to the manufacturing firm's performance. He conducted his PhD research at the 
University of Twente in collaboration with the Münster University of Applied Sciences. 
During this research phase, he focused on the development of professional 
procurement skills and suitable education methods to teach these skills. In particular, 
he addressed how the increasing digitalisation concerning Industry 4.0 has shaped the 
responsibilities and skill requirements of purchasing professionals. However, purchasing 
competency profiles were undergoing change due to shifting purchasing objectives, 
such as innovation sourcing and sustainability. In his PhD research, he has studied the 
usefulness of game-based learning practices as one specific experiential teaching 
approach to the teaching of future skills in the purchasing domain. Thus, he has 
addressed the urgent need to improve educational practices in the field to achieve 
lifelong learning for professionals. These research findings are being used by companies 
and educators responsible for shaping future human resource management practices in 
purchasing and supply management. To this end, Vincent is often involved in transfer 
projects and workshops in the wider field of purchasing studies. At the University of 
Twente, Vincent is responsible for researching and teaching purchasing and technology-
related topics.  



584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke
Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022 PDF page: 325PDF page: 325PDF page: 325PDF page: 325

Acknowledgements 

306 | P a g e  

during the public defense was a great honour. I want to thank my colleagues, friends 
and people who had a professional and personal impact on me. At the University of 
Twente, this includes (but is not limited to) Matteo, Marjolein, Henrike, Niels, Jeannette, 
Petra, Erwin, Matthias de V., Klaas, Aldis, Antonia, Janina, Bita, Georg, Philipp, Juliano, 
Joana, Madelon, Thomas, Shikha, Matthias H., Steven, Esmée, Carolina, and Fabio. I 
especially enjoyed the time we spent during our research retreats and conferences, 
where we brainstormed, sparred, and discussed with some good food and beverages. 
Let us continue to do so! 

I also want to express my gratitude to my new colleagues within the newly formed 
ETM section. I'm looking forward to working and celebrating with you Michel, Rainer, 
Martin, Björn, Raymond, Hester, Joyce, Tamara, Igors, Bart, Petra, Tim, Yasin, Agata, 
Xander, Maximilian, Jane, Letizia, Patrick, Gatice, Barbara, Ariane, Jeroen, Tina, 
Franziska, Lisa, Jian, and many more.  

My PhD journey was rather special since I enjoyed working for two institutes in the 
Netherlands and Germany. Therefore, I'm so grateful for the warm welcome and 
support of my colleagues at the Münster University of Applied Sciences, including (but 
are not limited to) Constantina, Colin, Kai, Clemens, Philipp, Jan, Anna-Marie, Michael 
B., Michael D., Johannes, Ralf, Wieland, Carsten, Christiane, Marcus, Tobias, Markus, 
Franz, David, Stefanie, and Rica.  

Special thanks go to the team of the PERSIST project, in which I found a home for 
discussing the research topics and collecting data for the dissertation written above. 
Thank you Michal, Michael, Dennis, Jukka, Stephen, Elina, Florian, Natalia, and Peter, for 
joining the project and for all of your contributions.  

Last but not least, I want to thank all members and participants of the IPSERA, WION, 
INTED, EurOMA, BME symposium, and ECGBL conferences for all the constructive 
feedback and discussion. Without this international community, a PhD journey would 
be rather lonely and lacks the valuable network of academics. 

In a nutshell, you all impacted my personality and PhD journey. Thank you all! 

 

Enschede, 28th of October, 2022 

Vincent Delke 

 

 

About the author 

307 | P a g e  

AABBOOUUTT  TTHHEE  AAUUTTHHOORR  
Vincent Fokko Delke (Nordhorn, 1994) received 
his M.Sc. degree in International Business 
Administration from the University of Twente, 
Enschede, the Netherlands. Currently, Vincent 
holds the position of researcher at the Faculty of 
Behavioural, Management, and Social Sciences 
(BMS) at Twente. His research interests include 
managing the interface between buyers and 
suppliers within the value chain of products. His 
research specialises in the strategic contribution 
of purchasing and supply management practices 
to the manufacturing firm's performance. He conducted his PhD research at the 
University of Twente in collaboration with the Münster University of Applied Sciences. 
During this research phase, he focused on the development of professional 
procurement skills and suitable education methods to teach these skills. In particular, 
he addressed how the increasing digitalisation concerning Industry 4.0 has shaped the 
responsibilities and skill requirements of purchasing professionals. However, purchasing 
competency profiles were undergoing change due to shifting purchasing objectives, 
such as innovation sourcing and sustainability. In his PhD research, he has studied the 
usefulness of game-based learning practices as one specific experiential teaching 
approach to the teaching of future skills in the purchasing domain. Thus, he has 
addressed the urgent need to improve educational practices in the field to achieve 
lifelong learning for professionals. These research findings are being used by companies 
and educators responsible for shaping future human resource management practices in 
purchasing and supply management. To this end, Vincent is often involved in transfer 
projects and workshops in the wider field of purchasing studies. At the University of 
Twente, Vincent is responsible for researching and teaching purchasing and technology-
related topics.  



584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke584581-L-bw-Delke
Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022Processed on: 13-10-2022 PDF page: 326PDF page: 326PDF page: 326PDF page: 326

 

 

 






	Lege pagina
	Lege pagina

